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INTRODUCTION 

American Chemical Service, Inc. operates a chemical service company in Griffith, 

Indiana. The facility is located near the southern boundary of the"tbwn of Griffith, as 

shown in Figure tl The facility is currently configured as shown in Figure 2, an oblique 

aerial overview of the facility as seen from the east. American Chemical Service's 

business generally consists of the manufacturing of epoxidized oils, gasoline and oil 

additives, custom chemical batch manufacturing and until recently, the processing and 

reclamation of hazardous wastes. 

Hazardous wastes which were managed at the facility consisted of spent halogenated 

solvents used in degreasing (FOOl), spent halogenated solvents (F002), spent non-

halogenated solvents (F003 and F005) and ig^itable wastes (DOOl). These materials were 

received at the facility both in drums and in bulk, via tanker truck. Spent solvents 

received at the facility were processed and reclaimed via distillation for resale, utilized 

as hazardous waste derived fuel in an industrial boiler, or processed and shipped from the 

site for use as cement kiln fuels. StiU bottoms derived from the distillation process were 

also processed for use as cement kiln fuels. 

American Chemical Service initially received acknowledgement of interim status from 

the U.S. Environmental Protection Agency (U.S. EPA) in 1982, after submittal of their 

Part A hazardous waste permit application. The Part A was subsequently revised 

October 21, 1987 and in December 1987. A copy of the original Part A application and 

the two subsequent amended P a r t A permi t app l i c a t i ons , t o g e t h e r with 

acknowledgements from U.S. EPA and the Indiana Department of Environmental 

Management, are presented in Appendix A. Process codes for the facility are S02 - tank 

storage, T04 - treatment (solvent reclamation) and SOI - container storage, with process 

design capacities of 320,700 gallons, 50,000 gallons and 16,500 gallons, respectively. 

Four units are to be closed under this plan. These include Unit A - Container Storage 

Area, Unit B - Reclaim Crude Storage Tank Farm, Unit C - Injectant Storage Tank Fsurm 

and Unit D - Solvent Reclamation Facility. The general locations of these units are 

shown in Figure 3, with additional detail presented in Figures 4, 5 and 6. One other 

hazardous waste management unit, the Former Solids Mixing Area, is currently being 

I closed under a separate closure plan. This plan addresses all remaining hazardous waste 

management units at the facility. 



American Chemical Service elected to discontinue the t reatment and storage of 

hazardous wastes and discontinued receiving such materials effective September 5, 1990. 

American Chemical Service will therefore close its hazardous waste management 

facilities, after which time will continue to operate solely as a generator of hazardous 

wastes. 

Conditions at the facility which have bearing on the technical approach to closure 

include soil and groundwater contamination. The American Chemical Service Site (which 

includes the facility itself, as well as some surrounding areas) h&s been included on the 

National Priori t ies List (NPL) for invest igat ion and r emed ia t ion under the 

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA). 

Specifically, three areas of the site which are near, adjacent to or partially underlying 

the active hazardous waste management units received waste materials prior to 1975. 

These areas include the On-Site Containment Area, the Still Bottoms Area and 

Treatment Pond #1, as identified through discussions with American Chemical Service 

personnel and through site characterization work performed by Warzyn Engineering, Inc. 

(Warzyn) on behalf of the Site PRP Group Steering Committee. 

In each of these three areas, Warzyn htis identified high concentrations of various 

organic compounds, most of which are solvents and lesser concentrations of various 

heavy metals (Warzyn, #1, 1989). Near-surface soils (zero to 15 feet to 20 feet in depth) 

are granular sands, gravels and soils exhibiting high permeabilities. The water table at 

the site is shallow, typically occurring from zero to six feet in depth, depending on 

precipitation. Based on the considerable solubilities of many of these organic 

compounds, it is not unexpected that such compounds have also been identified in the 

groundwater at the facility. Benzene, toluene, ethylbenzene and xylenes have been 

detected at the gfreatest concentrations (Warzyn, #2, 1989). Thus, any steps to be taken 

to remediate soils in the area of the hazardous waste management units must consider 

the widespread nature of such contaminants at the site, together with the mobility of 

such contaminants arising from high solubilities and high permeability of near-surface 

soils. Simple removal and replacement of soil will not be effective due to the propensity 

for backfilled materials to be recontaminated by surrounding soils and buried waste 

materials. For this reason, Baker/TSA believes that soil and or groundwater 

decontamination efforts must consider the facility as a whole. Based on Baker/TSA's 

review of information furnished by American Chemical Service, including company 



inspection records, storage tank , assessments and certifications, the absence of 

reportable spiUs within the facility and the overall good condition of all hazardous waste 

tanks, piping and other appurtenant equipment, the re la t ive cont r ibut ion of 

contamination due to the hazardous waste management units is minimal compared to the 

underlying pre-1975 waste disposal areas. Thus, it is believed that soil and groundwater 

contamination would be most appropriately addressed through measures currently being 

taken under CERCLA. 

For this reason, the following closure plan is directed towards the closure of at)ove 

ground tanks, structures and appurtenant equipment. 

Baker/TSA was retained by Eichhorn, Eichhorn dc Link to prepare a closure plan for the 

remaining active hazardous waste management units at American Chemical Service, 

Inc. In preparation of this plan, Baker/TSA has reviewed and addressed requirements for 

closure listed under: 

• 329 lAC 3-21; 

• 329 lAC 3-22-3; 

• 329 lAC 3-24-8; 

• 329 lAC 3-31-5; 

As well as guidance for closure as presented by IDEM in the following document: 

• Draft: "Instructions for the Preparation of Closure Plans for Interim Status RCRA 

Hazardous Waste Facilities", prepared by the Indiana Department of Environmental 

Management, Office of Solid and Hazardous Waste Management, dated 1988. 

DESCRIPTION OF FACILITY 

General Information 

Factlttv EPA ID No.: IND016360263 

Owner/Operator's Name: American Chemical Service, Inc. 

Mailing Address: 420 South Colfax Avenue 
Post Office Box 190 
Griffith, Indiana 46319 
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Facilitv Telephone: (219) 924-4370 

Facility Contact: James Tarpo, President 

Standard Industry Code: 2869 

Facility Desicription 

American Chemical Service, Inc. operates a chemical service company in Griffith, 

Indiana. The overall operations at the facility are divided into six categories: 

Non-Waste Related 

• Epoxol Manufacturing - This operation produces epoxidized oils through an oxidation 
reaction. 

• Additives Manufacturing - Gasoline and oil additives are produced on a batch reaction 
basis. 

• Blending and Packaging - This operation blends and packages the products 
manufactured in the Additives plants. 

• Custom Batch Manufacturing - custom batch blending and reactions are performed to 
the specifications of the customer. These products are then packaged and shipped. 

Waste Related 

• Solvent Reclamation - Spent crude industrial solvents (hazardous wastes) were 
reclaimed via distillation, processed, packaged and sold. The reclaimed solvents were 
sold as products used in paint and ink manufacturing. The reclaimed solvents were 
also used in the automotive industry. 

• Injectant Fuels - Flammable liquid solvent by-products (hazardous wastes) are 
received at the facility, processed, blended and then shipped as cement kiln fuels. 

The facility is located on the south side of Griffith, Indiana, as shown in Figure 1, a 

topographic map indicating the regional site location. The facility occupies a portion of 

Section 2, Township 35 North, Range 9 West of the second principal meridian. The area 

contained within the plant's perimeter fence comprises approximately 14 acres of land. 

An oblique aerial photograph, covering most of the site and all permitted hazardous 

waste units, is shown in Figure 2. 

The facility is bounded to the north by a strip of woodlands followed by tracks of the 

Grand Trunk Railroad, to the east by Colfax Avenue (followed by woodlands), to the 



south by a service railroad yard and the Town of Griffith Sanitary LandfiU and to the 

west by a strip of woodlands followed by a large marshy lowland area. The nearest 

residences tire located approximately 700 feet to 750 feet from the plant's perimeter 

fence, south-southeast of the site on Reder Road and Colfax Avenue. Other residences 

are located in excess of 1,500 feet from the facility, on Colfax Avenue (south of the site) 

and on Avenues B, C and D, west of the site. 

Geological Setting 

According to published geological literature (Hartke, Hill and Reshkin, 1975), the site is 

situated within the Calumet Lacustrine Plain. This is an area of generally low 

topographic relief, formerly the bed of glacial Lake Chicago. Specifically, shallow 

subsurface soils beneath the facility are mapped as sand and some fine gfravel of mixed 

water and wind laid origin. These soils are reported to occur in broad, sheet-like 

deposits, and to include many small areas of dune sand. These soils are also reported to 

include till inclusions, which are clay-rich units of varying thickness and areal 

distribution. The total thickness of unconsolidated soils in the area of the facility is 

reported by Hartke, Hill and Reshkin (1975) to be on the order of 73 feet to 131 feet. 

Groundwater is reported in the above l i te ra ture to occur at an elevation of 

approximately 620 feet above mean sea level, which is near the ground surface at the 

site, 630 feet to 635 feet above mean sea level. 

Site Geology 

Considerable subsurface exploration work, including soil borings, piezometer and 

monitoring well installations, has been performed within and around the fenced 

perimeter of the facility during current remedial investigation/feasibility study 

activities. In general, subsurface conditions encountered during this work correspond 

closely with the published geological literature. 

Specifically, four soil borings, completed as monitoring wells MW-2, MW-3, MW-4 and 

MW-5, were advanced by Warzyn during July 1989, one at each corner of the fenced 

perimeter of the site. In each of these soil borings, advanced to depths of 17 feet to 23 

feet, sands of varying texture were encountered to depths of 14 feet to 21 feet, in each 

instance, underlain by gray silty clay. Based on bail-down slug tests for each of these 
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monitoring weUs, screened between depths of seven feet to 17 feet, Warzyn (#2, 1989) 

reported hydraulic conductivities of 1.5 x 10^ cm/s to 1.2 x 10' cm/s. Based on falling 

head permeability tests performed on relatively undisturbed three-inch diameter shelby 

tube samples, Warzyn reported permeabilities of 5.8 x 10~9 cm/s to 6.7 x 10"7 cm/s for 

the gray silty clay layer. This contrast in permeability, indicating that the clay unit 

underlying the facility is a least 1,000 times less permeable than the overlying sands, 

indicates that the clay unit is an effective aquitard, thus limiting groundwater 

contamination to the upper sand layer. Depths to groundwater were reported by Warzyn 

(#2, 1989) to range from 1.5 feet to 7.3 feet while drilling monitoring wells MW-2, MW-3, 

MW-4 and MW-5. 

Surface Soils 

Based on Baker/TSA's observations of the facility, all areas within and around the 

hazardous waste management units are covered with a layer of slag aggregate, 

approximately one foot in thickness. Thus, none of the naturally occurring soils are 

exposed in these areas. 

DESCRIPTION OF WASTE MANAGEMENT UNITS TO BE CLOSED 

There are four principal waste management units to be closed under this plan. These 

units represent all waste management units listed on the current Part A permit 

application and include: 

• Unit A - Container Storage Area; 

• Unit B - Reclaim Crude Storage Tank Farm; 

• Unit C - Injectant Storage Tank Farm; and, 

• Unit D - Solvent Reclamation Facility. 

Each of these units is described in detail below. Photographs of each unit are presented 

in Figure 7. Process and unit of measure codes, waste type, standard chemical names, 

U.S. EPA hazardous waste numbers, time period of use, dimension and Part A permit line 

references are summarized for each unit and vessel in Table 1. Copies of the following 

documents are included in Appendix A: 



• The original Part A Permit Application (EPA Forms 3510-1 and 3510-3) dated 
February 11, 1982; 

• An October 21, 1987 revision to the Part A Permit Application; and, 

• The December 10, 1987 revision to the Part A Permit Application (currently in 
effect). 

Unit A - Container Storage Area 

The Unit A Container Storage Area consists of an elevated concrete paved base 

measuring approximately 55 feet wide by 60 feet long under roof and approximately 25 

feet wide by 45 feet long directly east of the roofed portion. The container handling 

area is situated atop a concrete slab raised approximately 48 inches above the 

surrounding ground surface, pitched to a 100 gallon capacity concrete sump basin located 

near the center of the slab. Unit A also includes Tank 20, a 1,000 gallon capacity 

stainless steel mixing vessel equipped with complete secondary containment of concrete 

construction, three waste transfer pumps, a filter, straining bin and various ancillary 

piping as indicated in Table 1. 

Unit A is centrally located within the plant as shown in Figure 3. A plan view of the unit 

is shown in Figure 4 while construction details of the unit are presented in Figure 6. 

Unit A was used for processing 55-gailon drums. Crude spent solvents were unloaded 

from drums in this area by pumping to storage tanks in Unit B to await reclamation via 

distillation. Flammable liquid solvents were unloaded from drums in this area by 

pumping to storage tanks located in Unit C. In addition, solid hazardous wastes 

associated with RCRA operations were packaged and stored in Unit A prior to shipment 

off-site as kiln fuel. The designed storage capacity for Unit A is 300 drums or 16,500 

gallons, corresponding to line number 3 on the Part A permit, process code SOI 

(container storage) and the listed process design capacity of 16,500 gallons. 

Unit B - Reclaim Crude Storage Tank Farm 

Unit B is an above ground storage tank farm consisting of thirteen A283C type carbon 

steel tanks ranging in capacity between 2,750 gallons and 19,500 gallons each. These 

tanks are of two configurations, nine of the 13 tanks being vertical cylinders supported 

by legs founded on a concrete base, with the remainder being flat-bottom vertical 



cylinders resting directly on a concrete slab base. Included are appurtenant equipment 

such as three pumps, a filter and associated schedule 40 steel piping (approximately 

1,850 feet of two-inch and three-inch diameter piping). Tanks located in Unit B are: 

#116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, IA and IB. The unit is enclosed 

with earthen dikes constructed of clay with a slag aggregate cover approximately three 

feet high above the surrounding ground surface. 

Also included in Unit B is a physically separate tank, #1002, used to store hazardous 

waste derived industrial boiler fuel. Tank 1002 is located approximately 75 feet CEist of 

the Unit B dike wall and is included in Unit B for closure purposes since this tank has 

historically been subject to routine inspection as part of Unit B. Tank 1002 is a 

cylindrical, flat-bottom tank on a slag base constructed of A283C carbon steel, and has a 

storage capacity of 11,000 gallons. Appurtenant equipment associated with tank #1002 

includes a boiler feed pump and approximately 300 feet of one-inch diameter pipe for the 

transfer of fuel to the boiler located adjacent to the main office. The area around tank 

#1002 is enclosed by earthen dikes constructed of clay with a slag aggregate cover 

approximately three feet high above the surrounding ground surface. 

Pertinent information for Unit B is presented in detail in Table 1. The general location 

of the unit is presented in Figure 3, with a detailed plan view of the unit and appurtenant 

equipment presented in Figure 4. Unit B is distinguished as having the only undergfround 

piping associated with any of the units. Piping between unloading ramp #1 and Unit B is 

positioned beneath the ground surface, passing beneath the solvent product storage tank 

farm immediately west of the unit. 

Unit C - Injectant Storage Tank Farm 

The Unit C Injectant Storage Tank Farm is an above ground storage tank facility 

consisting of eight A283C carbon steel tanks ranging in capacity between 16,000 gallons 

and 24,000 gallons each. These tanks are cylindrical, with flat bottoms and rest on a slag 

aggregate base. Included are appurtenant equipment such as four pumps, seven filters, a 

Gorator particle size reducer and associated schedule 40 steel piping (approximately 

1,250 feet of two-inch and three-inch diameter piping). Tanks located in Unit C are 

#202, 203, 204, 205, 206, 210, 211 and 212. The unit is enclosed with earthen dikes 

constructed of clay with a slag aggregate cover, approximately three feet high above the 



surrounding ground surface. Unloading ramp #3 is located adjacent to the north side of 

Unit C. Wastes received in bulk tank trucks are unloaded at this location. 

Unit C is located in the east central portion of the facility's fenced perimeter, as shown 

in Figure 3. A plan view of the unit, also depicting appurtenant equipment, is presented 

in Figure 4. 

Unit D - Solvent Reclamation Facility 

Unit D, the Solvent Reclamation Facility, includes four solvent recovery stills, #1, #2, 

#3 and #7. Within these stills, crude spent solvents were reclaimed in a batch process, 

utilizing steam as the process heat. Distillation is performed at pressures ranging from 

neutral (atmospheric) to negative (15 inches Hg vacuum). The vapors were condensed 

and then packaged as solvent products. 

Solvent recovery stiUs #1, #2 and #3 are vertical cylindrical units constructed of carbon 

steel and supported on I-beam legs. Stills #1, #2 and #7 are 5,500 gallons in capacity 

each, with still #3 being somewhat smaller, with a capacity of 3,500 gallons. StiU #7, 

constructed of stainless steel, is horizontally oriented and supported by saddles. 

Supports for each of these stills are situated atop concrete foundations. Appurtenant 

equipment associated with the stiUs includes four pumps, three heat exchangers and 

approximately 900 feet of two-inch and three-inch diameter schedule 40 steel piping, 

valves and fittings. Detailed pertinent information is presented in Table 1. Unit D is 

generaUy located as shown in Figure 3, with a detailed plan view presented in Figure 5. 

Appurtenant equipment is also graphically depicted in Figure 5. 

REMOVAL AND DISPOSAL OF WASTE INVENTORY 

The removal and proper disposal of hazardous waste inventory is fundamental to the 

closure of a storage and treatment facility. American Chemical Service discontinued 

receiving hazardous waste at the facility on September 5, 1990. Since that time, no 

additional wastes have been received by the facility. 

Prior to September 5, 1990, American Chemical Service anticipated the closure of its 

hazardous waste storage and treatment facilities. Thus, waste inventories were 

systematically reduced, beginning in May of 1990. In addition to reducing its normal 
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inventories of liquid spent solvents and kiln fuels, settled solids and semi-solids which 

had been present in most of the hazardous waste tanks have been manually removed and 

shipped to Cadence Chemical Resources in Chanute, Kansas and LouisviUe, Nebraska for 

use as auxiliary fuels and to Marine Shale Processors in Morgan City, Louisiana for 

thermal/pozzolonic processing into aggregate products. As of September 18, 1990, a 

total of 39,712 gaUons of settled solids and semi-solids have been removed from facility 

tank storage and properly disposed of at these locations. 

Consistent with National Contingency Plan protocols, these processes have provided 

significant reductions in the volume, toxicity and mobility of wastes formerly in 

inventory at the facility. 

Currently, only a relative small quantity of hazardous wastes are in inventory at the 

facility. These include hazardous waste derived fuel and misceUaneous hazardous wastes 

as shown in Table 2. 

DECONTAB41NATION OF TANKS AND STRUCTURES 

According to IDEM guidance for closure, decontamination procedures to be specified for 

tanks and structures must consider the physical and chemical character of the wastes 

stored therein, as well as the tank's or structure's final disposition (i.e., disposal of the 

tanks or structures as hazardous waste, storage of product or other uses). At American 

Chemical Service, wastes which were managed included: spent halogenated solvents, 

spent non-halogenated solvents and igjnitable wastes derived primarily from the paint and 

printing industry. These wastes consist of the foUowing chemicals: 

• Methylene chloride, 1,1,1-trichloroethylene, trichloroethylene, perchloroethylene, 
1,1,1-trichloroethane; 

• Acetone, methanol, methyl ethyl ketone, isopropyl alcohol, toluene, hexane, methyl 
isobutyl ketone, butyl acetate, xylene, mineral spirits, butyl ceUosolve, butanol, ethyl 
acetate. 

All of these compounds are to a greater or lesser degree, volatile solvents characterized 

by high respective Henry's Law constants. Thus, these compounds, when exposed to air, 

have a strong tendency to evaporate. Being derived principally from the paint and 

printing industries, however, most of the managed wastes also contain metal-based 

pigments and pigment solids. The solvents can occur in either visible liquid or non-
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visible vapor states, but the solids and semi-solids, most of which contain metaUic 

I constituents and pigments, form a stable solid matrix which is visible. In practical terms 

^ relative to equipment decontamination, the liquid phase solvent portion of the wastes are 

easily pumpable, while pigment and pigment solids tend to settle out of solution and 

I accumulate inside the various vessels. 

I The following decontamination procedures were developed to yield decontamination 

which is sufficient for the future use of the equipment. All tanks, vessels and 

I appurtenant equipment will be used for the storage and processing of additive raw 

I materials and products after closure. 

j Decontamination Procedures 

3 In consideration of appropriate levels of equipment decontamination and the 

characteristics of the managed wastes, Baker/TSA, in conjunction with American 

!

Chemical Service, has developed the following decontamination and verification 

procedures for the facility units. These procedures consider the following general types 

of equipment and structures requiring decontamination: 

• Tanks and Vessels; 

I • Container Storage Area and Concrete Surfaces; and, 

• Pipes, Pumps, Filters, Etc. 

« Tanks and Vessels 

I The tanks and vessels at American Chemical Service range in size from 1,000 gaUons 

(Tank 20) to 24,000 gaUons (Tank 212). Each tank is equipped with a bolt-on manway 

I through which access may be easily gained. In general, all of the tanks have been 

emptied of inventory and the great majority of settled solids have been removed during 

s inventory reduction. Based on Baker/TSA's visual inspections of the tanks through their 

« open manways, various, but only very smaU quantities of settled solids remain in any of 

the vessels. The quantity of solids visually estimated to remain varies from 

I approximately 0.75 to 2.75 cubic feet for each vessel. Thus, decontamination procedures 

focus on the cleaning and removal of all remaining solids and residues currently present 

I in each tank. The following procedures will be followed: 
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• The work space in which hazardous materials will be handled for each vessel wiU be 
cordoned off using appropriate warning tape. 

• An ingress/egress point will remain open, serving as a contamination reduction zone 
for facility workers. 

• The portion of the ground surface directly in front of and beneath the manway, 
together with a sufficiently large work area, will be covered with four-mil 
polyethylene sheeting in order to contain misceUaneous spiUs and/or drippage during 
vessel cleaning. 

• The bolt-on manway wiU be removed to allow access into the tank. 

• Tank entry wiU be performed in accordance with American Chemical Service's 
confined space entry procedure (Appendix D), with personal protective equipment 
described therein. 

• Solid residues will be manuaUy scraped and brushed from the interior surfaces of the 
vessel until no visible wastes or waste residues remain. The solid materials wiU be 
picked up from the bottom of the tank manually or through the use of a vacuum. 
These materials will be containerized and disposed of as hazardous waste. 

Tank and Vessel (Closure Criteria 

Cleanup criteria for tank and vessel closure shaU be based on the methods listed below. 

Once the vessel has been decontaminated, the certifying professional engineer (or his 

qualified representative, wiU perform the following inspections: 

• Visual inspection of the vessel interior and exterior. Criteria for cleanup shaU be the 
removal of all visible hazardous wastes and hazardous waste residues from the vessel. 
To be acceptable, the tanks must be visibly clean and dry. 

• Volatile Organic Vapors - Using an HNu photoionization detector, the atmosphere 
inside the tank wiU be analyzed for total volatile organic vapors. The HNu wiU be 
calibrated using isobutylene calibration gas to read in parts per miUion (ppm) for the 
appropriate compound, i.e., 1,1,1-trichloroethylene, toluene, e tc . , based on the 
previous content of the tank. Calibration procedures will be in accordance with the 
manufacturer's instructions, a copy of which is presented in Appendix E. A 10.2 
electron volt lamp shaU be utilized, providing sufficient ionization energy for volatile 
compounds handled at this site. Total volatile organic vapor concentrations wiU be 
acceptable when readings of equal to less than the ambient background 
concentrations are reliably measured inside the vessel. Background readings are 
expected to be on the order of 0.2 ppm to 1.0 ppm for this facility. If ambient 
background concentrations exceed 1.0 ppm, or if interference due to humidity in 
excess of 85 percent are encountered, the test wiU be repeated when weather 
conditions allow. 

• Explosive Vapors - The atmosphere inside the tank will be monitored using an 
explosive vapor/gas detector which directly measures the lower explosive limit (LEL) 



-13 -

i 
I 

- - - in percent. LEL concentrations acceptable for closure wiU be no greater than zero 
(0) percent. 

• For vessels which fail to meet the above closure criteria after initial cleaning, the 
decontamination procedure will be repeated until those vessels meet the criteria. 

Baker/TSA believes that the above listed closure criteria are sufficient and appropriate 

1 considering the characteristics of the managed wastes and the future uses of these 

' vessels, i.e., for the storage of additive raw materials and products. Visual observations 

wiU be sufficient to determine whether solid residues containing metallic pigments have 

] been removed and the volatile organic vapor scan and explosive vapor scan wiU be 

sufficient to establish that the tanks no longer contain volatile organic compounds. 

I These criteria are also sufficient and appropriate to establish decontamination of the 

tanks prior to their future use. 

1 

> Container Storage Area and Concrete Surfaces 

I The container storage area includes a concrete slab measuring 55 feet wide by 60 feet 

long (under roof) and an adjacent portion of the concrete slab measuring 25 feet wide by 

45 feet long (with no roof). Decontamination of this area and any other concrete 

surfaces within the hazardous waste management unit boundaries, will be performed by 

manually scraping and brushing of the surface until it is visibly clean and free of 

hazardous waste and/or hazardous waste residue. If the concrete surfaces cannot be 

cleaned of all visible hazardous waste and/or residue, sandblasting of the affected 

surface(s) will be performed. All solid materials, including sandblasting grit, if used, wiU 

be coUected, containerized and managed as hazardous waste. 

Any sand blasting activities will be accompanied by dust/airborne solid control, such that 

no solid materials will be allowed to be wind blown to areas outside the physical 

boundary of the hazardous waste management unit. These measures wiU include the 

erection of fiber reinforced plastic sheet barriers, constructed to enclose the work area. 

IncidentaUy spiUed or wind carried solids or grit will be manually shoveled or vacuumed 

up, containerized and managed as hazardous wastes. 
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Container Storage Area Closure Criteria 

The Container Storage Area and other concrete surfaces wiU be considered clean based 

on the visual inspection of the professional engineer. Acceptable decontamination wiU 

require the removal of all visible hazardous waste and hazardous waste residues. Each 

surface must be clean and dry, prior to acceptance. Considering the chemical and 

physical characteristics of the wastes managed at the facility, Baker/TSA believes that 

these procedures are adequate to ensure decontamination appropriate for the storage of 

containerized products and raw materials. 

Pipes. Pumps, Filters, Etc. 

A total of approximately 300 feet of one-inch diameter, 2,600 feet of two-inch diameter 

and 1,050 feet of three-inch diameter schedule 40 steel piping wiU be cleaned and 

decontaminated under this closure plan. Included are numerous gate valves and fittings 

(unions, elbows, tees, nipples, bushings, caps, plugs, etc.). Other appurtenant equipment 

to be decontaminated includes rotary pumps (total of 16), filters (total of 10), one 

Gorator particle size reducer and three heat exchanger units. With the exception of 

approximately 150 feet of piping between the unloading ramp #1 unloading pump and 

Unit B, sdl piping and appurtenant equipment are located above ground. The single 

buried pipe trends beneath the reclaim product tanks and their concrete slab foundation. 

Decontamination of this equipment wiU be performed by first purging aU liquids and 

loose solid materials from the lines using compressed nitrogen available on si te . 

Currently, little or no free liquids or solid materials are present in the piping system. 

Once this is done, aU piping will be systematically disassembled and each section of pipe 

will be manually swabbed clean using a shaft-mounted cotton (or other effective 

material) swab. AU pumps and filtering units, as well as the Gorator, will be 

disassembled and manuaUy cleaned, with particular care given to the wetted surfaces 

formerly in contact with the hazardous waste. Any and all residues generated during 

these activities will be collected and disposed of as hazardous waste. Some equipment, 

including approximately 100 feet to 200 feet of piping, contain solidified materials and 

wiU not be practical to clean. All appurtenant equipment which cannot be cleaned of 

hazardous waste and hazardous waste residue, will be disassembled, cut as necessary and 

disposed of as hazardous waste. 
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The 150' of three-inch schedule 40 steel pipe which runs underground from unloading 

ramp #1 to storage tanks in Unit B will be closed by first purging the line with nitrogen 

to remove any remaining liquid. This wiU be foUowed by mechanicaUy swabbing the line 

until clean and testing the integrity of the line by pressurizing it with nitrogen. If the 

integrity test indicated the piping is tight (not subject to measurable leak down over a 30 

minute period), both ends of the pipework will be capped. If the integrity test fails, the 

length of pipe wiU be sealed with a portland type 1 cement grout. 

11 ADourtenant Equipment Closure Criteria 
1 

Upon completion of cleaning operations described above, and periodically during the 

cleaning process, the professional engineer or his qualified representative wiU visuaUy 

inspect the work. Acceptance of closure wiU be based on the foUowing criteria: 

• Visual Inspection - All equipment must be clean and free of aU hazardous waste and 
hazardous waste residues. 

• Volatile Organic Vapors - AU equipment, including the interiors of the disassembled 
piping, will be checked for volatile organic vapors as described in the section 
pertaining to vessel decontamination. Measurement criteria for closure shaU also be 
the same as for vessels. 

• Explosive Vapors - AU equipment wiU be checked for explosive vapors as discussed in 
the vessel decontamination section. Measurement criteria for closure shaU also be 
the same as for vessels. 

SUBSURFACE SOILS AND GROUNDWATERS 

Subsurface conditions at this site are characterized by existing soil and groundwater 

contamination. The lateral extent of contamination is broad in relationship to the 

hazardous waste management units being closed, underlying the fenced boundary of the 

site and areas beyond. Prior to 1975, a variety of wastes were buried at the site. Field 

exploration activities, sampling and analysis have shown that these contaminants ture 

associated with the buried wastes on and south of the current facility. 

Based on Baker/TSA's review of information furnished by the facility, the relative 

contribution to subsurface contamination due to active hazardous waste management 

activities is minimal compared to that derived from pre-1975 waste disposal activities. 

This conclusion is based on the foUowing: 
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• Company inspection records for the hazardous waste management units; 

• Storage tank and vessel assessments/certifications (presented in Appendix B and 
Appendix C); 

• The absence of reportable hazardous material spiUs at the facility; and 

• The bveraU good condition and maintenance of the hazardous waste management 
units. 

Soils underlying the site to a depth of approximately 15 feet consist of permeable sands. 

Thus, the contaminants in the soil and groundwater are mobile and can migrate with 

groundwater flow. For this reason, any soil decontamination performed in association 

with the closure of active hazardous waste management units would be ineffective due 

to the propensity of such areas to be recontaminated by surrounding soils and 

groundwater. 

In order to manage sites such as this, the Comprehensive Environmental Response, 

Compensation and Liability Act (CERCLA) was legislated enabling the creation of a 

"Superfund" mechanism. In addition to the expected ineffectiveness of potential 

remedial measures which might be taken with respect to the active hazardous waste 

management units at this site, the selection of cleanup criteria for closure, the separate 

development of remedial measures and aU activities of this nature wiU unnecessarily 

duplicate the efforts currently underway under CERCLA. The present CERCLA 

activities schedule caUs for the remedial investigation to be released in the near future 

and the feasibility study to be completed in early 1991. For these reasons, the selection 

of cleanup criteria, soil/groundwater sampling and soil/groundwater cleanup and plans 

for post-closure care have been omitted from this closure plan at this time. 

SCHEDULE FOR CLOSURE 

American Chemical Service must treat , remove or dispose of aU hazardous waste in 

accordance with the approved closure plan within 90 days after the approval of the 

closure plan by IDEM. Closure activities must be complete within 180 days after 

approval of the closure plan. A schedule for closure which meets these and other 

applicable requirements is presented in Table 3. 
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AIR EBUSSIONS 

Little waste remains in inventory at American Chemical Service. In addition, the 

majority of this material has already been containerized. With the exception of 

hazardous waste derived fuel, only the solid, essentiaUy dry residues remain in the 

storage units. Thus, sand blasting, if performed, in the container storage area and on 

other concrete surfaces, is anticipated to be the only closure process with significant 

potential to general air emissions. If generated, such emissions are anticipated to be 

I particulate in nature. 
1 

Such emissions will be controlled during closure by erecting temporary shelters 

constructed of fiber reinforced plastic sheeting, with such dust generating activities to 

be performed inside. If such measures prove to be inadequate, as evidenced by visible 

dust or particulate emissions outside the work area, such activities wiU be halted until 

effective controls Jire in place. 

DESCRIPTION OF EQUEPMENT CLEANING 

AU tools and equipment which become contaminated during closure wiU be thoroughly 

cleaned and decontaminated upon completion of closure. These activities will be 

performed on a large sheet of four-mil polyethylene plastic in order to facil i tate 

coUection and disposal of any resultant residues as hazardous waste. 

PERSONNEL SAFETY AND FIRE PREVENTION 

Closure activities specified in this plan wiU be performed in accordance with the "Site 

Safety and Health Plan for Operations Conducted under the Resource Conservation and 

Recovery Act of 1976 (RCRA)", developed by American Chemical Service, Inc. based on 

the requirements of the Occupational Safety and Health Administration, 29 CFR, Part 

1910. Details of this plan are presented in Appendix D. Elements included in this plan 

are as follows: 

• Key Personnel; 

• Task Risk Analysis; 

• Employee Training Program; 

• Personnel Protective Equipment; 
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• Medical SurveiUance Program; 

• Air Monitoring Program; 

• Site Control Measures; 

• Decontamination Procedures; 

• Standard Operation Procedures; 

• Contingency Plan; and, 

• Confined Space Entry Procedures. 

This plan was prepared by American Chemical Service. Baker/TSA makes no 

representation as to the effectiveness, appropriateness nor completeness of health and 

safety measures outlined therein. 

CLOSURE CERTIFICATION 

Upon completion of closure activities, American Chemical Service and an independent 

Indiana Registered Professional Engineer who is not an employee of American Chemical 

Service or its affiliates, wiU certify that closure has been performed in accordance with 

the requirements of the approved closure plan. Certification by both the owner/operator 

and independent engineer will be transmitted to the IDEM within 60 days after 

completion of closure and no more than 240 days from the date of closure plan approvaL 

Together with certification of closure, a closure documentation report shall be 

submitted. This report wiU include. 

• The volume of waste and waste residue removed; 

• A description of the method of waste handling and transport; 

• Waste manifest numbers or copies of manifests from the removal of waste and waste 
residues; 

• A description of the sampling and analytical methods used; 

• A chronological summary of closure activities and costs involved; 

• Photo documentation of closure; and, 

• Tests performed, methods and results. 
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STATUS OF FACILITY AFTER CLOSURE 

FoUowing closure, the facility wiU generate hazardous waste and store more than 1,000 

kg/month for less than 90 days. 

CERTIFICATION REGARDING POTENTIAL RELEASES FROM SOLID WASTE 
BfANAGEMENT UNITS 

In accordance with the requirements of the Hazardous and Solid Waste Amendments of 

1984, American Chemical Service has completed and signed the required certification 

form. This form is provided in Appendix F. 

COST FOR CLOSURE 

An estimate of costs associated with closure, considering the current condition of the 

facility, is presented in Table 4. Information as to financial assurance for closure is 

presented in Appendix G. 
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TABLE 1 

DESCRIPTION OF WASTE MANAGEMENT UNITS TO BE CLOSED 
AMERICAN CHEBUCAL SERVICE, INC. 

GRIFFITH, INDIANA 

LEGEND KEY FOR CHEMICAL NAMES 

Table 1 
Reference 

a 

b 

c 

d 

e 

Chemical 

Methylene Chloride, 1,1,1 Trichlorethylene 
Trichlorethylene, Perchloroethylene 

Acetone, methanol, methyl ethei ketone, isopropyl alcohol, toluene, hexane, 
methyl isobutyl ketone, butyl acetate, xylene mineral spirits, butyl ceUosolve, 
butanol, ethyl acetate 

AU of the above, chlorinated not over 20% of the total concentration 

methanol, alcohol, butanol 

Methylene chloride, 1,1,1 trichloroethane, trichloroethylene, perchloroethylene, 
acetone, methanol, methyl ethyl ketone, alcohol, toluene, hexane, methyl 
isobutyl ketone, butyl acetate, xylene, mineral spirits, butyl ceUusolve, butanol, 
ethyl acetate 

T a b i d 
Reference 

a 

b 

c 

d 

LEGEND KEY FOR TANK TYPES 

Tank Type 

Vertical on legs on a concrete slab 

Vertical with a flat bottom on a concrete slab 

Vertical with a flat bottom on a slag foundation 

Horizontal on saddles 

Table 1 
Reference 

G 

LEGEND KEY FOR UNIT OF MEASURE CODES 

Chemical 

GaUons 



-TABLE l (cont inued) 
UNIT A CONTAINER STORAGE AREA AND APPURTENANT EQUIPMENT 

AMERICAN CHEMICAL SERVICE, INC. 
GRIFFITH, INDIANA 

Item 

Container 
Storage 

Area 

Tank 20 

Description 

Drum unloading dock and container storage area 55' W x 60' 
L, plus an area 25' W x 45' L 

StEiinless steel tank, on legs, 5.5* dia x 5.5' ht 

Process 
Code 

SOI 

S02 

Capacity 
(gallons) 

16,500 

1,000 

Unit of 
Measure 

Code 

G 

G 

Chemical 
Name(s) 

c, d, e 

c 

Waste 
Code(s) 

D6OI,FOOI, 
FOoiPOOa, F005 

Dp01,F001, 
F0P2,F003, F005 

Period of Use 

1982-Present 

1981 - Present 

Reference 
Line on 
Part A 

3 

1 

APPURTENANT EQUIPMENT IN AND ASSOCIATED WITH RCRA UNIT A - CONTAINER STORAGE AREA: 

1. Pumps 
a. Tank 20 transfer pump used for transfer of drum unloaded material to Unit C. 
b. Drum unloading pump used for transfer of material from Unit A drums to Units B and C. 
c. Tank 20 to tank 20 transfer pump. 

2. Filters 
a. Filter #1 associated with drum unloading pump located in Unit A. 
b. Straining bin used for solids removal, associated with tank 20. 

3. Piping* 
a. Piping for transfer from drum unloading pump to Unit B, 2" dia x 250' total length. 
b. Piping for transfer from drum unloading pump to Unit C, 2" dia x 50' total length. 
c. Piping for transfer from tank 20 transfer pump to Unit C, 2" dia x 250' total length. 

*Piping is schedule 40 iron and includes gate valves and fittings (unions, elbows, tees, nipples, bushings, caps, plugs, etc.). 



TABLE 3 (continued) 
UNIT B RECLAIM CRUDE TANK FARM 
AMERICAN CHEMICAL SERVICE, INC. 

GRIFFITH, INDIANA 

Tank 
Number 

116 

117 

118 

119 • 

120 

121 ; 

122 

123 

124 -• 

125 

126 

IA • 

IB -

1002'* 

Description 

Item 

Tank 

Tank 

Tank 

Tank 

Tank 

Tank 

Tank 

Tank 

Tank 

Tank 

Tank 

Tank 

Tank 

1 .Tank 

Tank 
Type 

a 

a 

a 

a 

a 

a 

a 

b 

b 

b 

b 

a 

a 

c 

Dimensions 
(feet) 

12 'd iaxl2 'h t 

12 'd iaxl2 'h t 

12 'd iax l2 'h t 

12 'd iaxl2 'h t 

9 'd iax l2 'h t 

10*diaxl8'ht 

lO'diaxlS 'ht 

10'diax33'ht 

10'diax33'ht 

10*diax33'ht 

10'diax33'ht 

6.5'diaxlO'ht 

6.5'diaxlO'ht 

10.5'dia x 18'ht 

Process 
Code 

S02 

802 

S02 

S02 

S02 

S02 

S02 

802 

802 

802 

802 

802 

802 

802 

Capacity 
(gallons) 

10,800 

10,800 

10,800 

10,800 

6,000 

10,500 

10,500 

19,500 

19,500 

19,500 

19,500 

2,750 

2,750 

11,000 

Unit of 
Measure 

Code 

G 

G 

<i 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

Chemical 
Name(s) 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

d 

Waste 
Code(8) 

DOOl, F003, F005 

D001,Fp03,FG05 

DOOl, F003, F005 

DOOl, F003, F005 

DOOl, F003, F005 

D 0 0 1 , F 6 0 3 , F 0 0 5 

DOOl, Fp03, F005 

DOOl, Fp03, F005 

D001,Fp03,F005 

D001,FP03,F005 

DOOl, F003, F005 

DOOl, F003, F005 

D 0 0 1 , F 6 0 3 , F 0 0 5 

F003 

Period of Use 

1982 - Present 

1982-Present 

1982 - Present 

1982 - Present 

1981 - Present 

1981 - Present 

1981 - Present 

1978 - Present 

1978 - Present 

1978 - Present 

1978 - Present 

1981 - Present 

1981 - Present 

1986-Present 

Reference 
Line on 
P a r t A 

APPURTENANT EQUIPMENT IN AND ASSOCIATED WITH RCRA UNIT B - RECLAIM CRUDE STORAGE TANK FARM: 
1. Pumps 

a. Crudechargepmnp3(2),usedforchargingcrudefromUnitB to reclaim Area D (solvent recovery stills). 
b. Waste unloading pump at unloading ramp #1 , used for unloading waste (crude) from tanker trucks for storage in Unit B tanks. 
c. Waste unloading pump at unloading ramp #2, indicated in Figure 4, was never installed. 
d. Boiler fuel pump for transfer of hazardous waste derived fuel from tank 1002 to boiler. 

2. Filters - _ ', 
a. Filter at unloading ramp #2, used to filter solids from waste (crudel.unloaded from tanker trucks, prior to storage in Unit B tanks. 
b. Filteratunloadingramp#2, indicated in Figure 4, was never installed. 

3. Piping* • 
a. Piping for charging crude from Unit B to solvent recoverj' stills in Unit D, 2" dia x 500' in total length. 
b. Piping for transfer ofcrude from Unit B tanks to crude charge pumps, 2" dia X 800'in total length. \ 
c. Piping for transfer of crude from unloading pump at unloading ramp #1 to storage in Unit B tanks, 2" dia x 400' in total length, 3" Dia x 150' in total length. 
d. Piping for transfer ofhazardous waste derived fuel from tank 1002 to boiler. 

*Piping is schedule 40 iron and includes gate valves and fittings (unions, elbows, tees, nipples, bushings, caps, plugs, etc.). 
**Tank 1002 is physically separate from the Unit B Reclaim Crude Tank Farm, but is inspected together with this unit during routine operations. 



TABLE 1 (continued) 
JJNIT C IN JECTANT STORAGE TANK FARM 

AMERICAN CHEMICAL SERVICE, INC. 
GRIFFITH, INDIANA 

Tank 
Number 

202 

203 

204 

205 

206 

210 

211 

212 

Description 

Item 

Tank 

Tank 

Tank 

Tank 

Tank 

Tank 

Tank 

Tank 

Tank 
Type 

c 

c 

c 

c 

c 

c 

c 

c 

Dimensions 
(feet) 

10.5'dia X 29'ht 

10.5'dia X 27'ht 

10.5'dia X 27'ht 

10.5'dia X 29'ht 

10.5'dia X 27'ht 

12'dia X 27.3'ht 

12'dia X 27.3'ht 

12'diax29'ht 

Process 
Code 

802 

802 

S02 

802 

802 

802 

802 

802 

Capacity 
(gallons) 

18,000 

16,000 

17,000 

18,000 

17,000 

23,000 

23,000 

24,000 

Unit of 
Measure 

Code 

G 

G 

G 

G 

G 

G 

G 

G 

Chemical 
Name(s) 

c 

c 

c 

c 

c 

c 

c 

c 

Waste 
Code(s) 

DOOl, FOOl, 
F002, :F003, F005 

DOOl, FOOl, 
F002,:F003, F005 

DOOl, FOOl, 
F002, F003, F005 

DOOl, FOOl, 
F002,;F003,F005 

DOOl, FOOl, 
F002, F003, F005 

DOOl, FOOl, 
F002, F003, F005 

DOOl, FOOl, 
F002,F003,F005 

DOOl, FOOl, 
F002iF003,F005 

Period of Use 

. 1977-Present 

1977-Present 

1977-Present 

1977-Present 

1977-Present 

1977 - Present 

1977-Present 

1981 - Present 

Reference 
T ,ine on 
Par t A 

1 

1 

1 

1 

1 

1 

1 

1 

APPURTENANT EQUIPMENT IN AND ASSOCIATED WITH RCRA UNIT C - INJECTANT STORAGE TANK FARM: 
1. Pumps 

a. Waste unloading pumps (2) for unloading waste from tank trucks into Unit C tank storage. 
b. Injectanttransfer pump for transfer of injectant between tanks in Unit C. [ 
c. Injectant loading pump for transfer of injectant to railroad tank cars located at south railroad siding. 

2. Particle Size Reducer 
a. Gorator for particle size reduction of injectant stored in Unite . 

3. Piping* 
a. Piping for transfer of injectant from the loading pump to railroad tank cars located at south railroad siding, 3" dia x 600" total length. 
b. Pipingbetweeninjectantstoragetanksandloadingpump, 3" dia X 150'in total length, 2" dia X 250'in length. 
c. Piping from injectant unloading pumps (2) to injectant storage tanks in Unit C, 3" dia x 150' total length, 2" dia x 100' total length. 

4. Filters 
a. Filters(4),locatedatunloadingramp#3, used for filtering injectant as it is unloaded. 
b. Filter for injectant pre-load. 
c. Filters(2),baskettype, for injectant loading. 

I *Piping is schedule 40 iron and includes gate valves and fittings (unions, elbows, tees, nipples, bushings, caps, plugs, etc.). 



TABLE 1 (concluded) 
UNIT D SOLVENT RECLAMATION FACILITY AND APPURTENANT EQUIPMENT 

AMERICAN CHEMICAL SERVICE, INC. 
GRIFFITH, INDIANA 

Still 
Number 

1 

2 

3 

7 

Description 

Solvent recovery still, 6' dia x 28' ht, on legs 

Solvent recovery still, 6' dia x 28' ht, on legs 

Solvent recovery still, 5' dia x 24' ht, on legs 

Solvent recovery still, 7.5' dia x 24' 1, on saddles 

Process 
Code 

T04 

T04 

T04 

T04 

Capacity 
(gallons) 

5,500 

5,500 

3,500 

5,500 

Unit of 
Measure 

Code 

G 

G 

G 

G 

Chemical 
Name(s) 

e 

e 

e 

e 

Waste 
Code(s) 

DOOl, FOOl, 
F002,F003, F005 

DOOl, FOOl, 
F002,F003, F005 

DOOl, FOOl, 
F002,F003, F005 

DOOl, FOOl, 
F002,F003, F005 

Period of Use 

1977 - Present 

1977 - Present 

1977 - Present 

1981 - Present 

Reference 
Line on 
P a r t A 

2 

2 

2 

2 

APPURTENANT EQUIPMENT IN AND ASSOCIATED WITH RCRA UNIT D - SOLVENT RECLAMATION FACILITY: 

1. Pumps 
a. Residue pump used for transfer of distillate residues to tank storage in Unit C. 
b. #1 still recirculation pump used for circulating crude material during distillation inside solvent recovery gtill # 1 . 
c. #2 still recirculation pump used for circulating crude material during distillation inside solvent recovery still #2. 
d. #3 still recirculation pump used for circulating crude material during distillation inside solvent recovery still #3 . 

2. Heat Exchangers 
a. # 1 , #2 and #3 stills are equipped with heat exchangers on their respective recirculation systems. 

3. Piping* 
a. Piping transfer of distillate residue from solvent reclaim facility (Unit D) to tank storage in Unit C, 3" dia x 500' total length. 
b. Piping for transfer ofhazardous waste derived fuel from Unit D to tank 1002, 2" dia x 200' total length. 
c. Piping for recirculation within solvent recovery stills, 3" dia x 200' total length. 

Piping is schedule 40 iron and includes gate valves and fittings (unions, elbows, tees, nipples, bushings, caps, plugs, etc.). 



TABLE 2 
INVENTORY OF HAZARDOUS WASTE 

CURRENTLY ON SITE 

Description 

1. Hazardous Waste Derived Fuel 

a. Industrial boiler fuel 
b. Chem fuel (liquid) 
c. Chem fuel (solid) 
d. KUn Fuel (solid) 

2. MisceUaneous Hazardous Wastes 

a. General maintenance and "housekeeping" 
solids (soil and sand) 

b. Equipment scrap (solid) 

Volume 

10,000 gaUons 
10,000 gallons 
350 6-gaUon pails 
10 55-gaUon drums 

10 yd' 
15 yd' 

I 



TABLE 3 
SCHEDULE OF CLOSURE ACnvnTES 

Activity 

IDEM approval of closure plan received by American Chemical 
Service 

Initiate removal of waste inventory for off-site treatment/disposal 
and initiate burning of waste-derived fuel in on-site industrial 
boiler* 

Initiate tank, vessel, container storage area and appurtenant 
equipment decontamination* 

Complete removal and treatment/disposal of hazardous wastes* 

Complete tank, vessel, container storage area and appurtenant 
equipment decontamination* 

Fintd facility inspection by professional engineer* 

Professional engineer certifies closure 

Elapsed Time 
(Days) 

0 

14 

28 

90 

160 

180 

240 

* Indicates that the independent engineer or his qualified representative wiU be 
periodicaUy present at the facility. 



TABLE 4 
CLOSURE COST ESTIMATE 

I. Decontamination Costs: 

A. Tanks and Vessels; 

1) Site Preparations Prior to Waste Removal: 

a) 27 Tanks and Vessels @ 2 hrs/unit = 54 manhours $ 3,024.00 

b) Materials @ $50.00/unit = $ 1,350.00 

2) Removal of Waste and Waste Residues Inside Tanks and Vessels: 

a) 27 Tanks and Vessels @. 8 hrs/unit = 216 manhours = $ 12,096.00 
b) Packaging Waste Removed @ 1 hr/unit = 27 manhours = $ 1,458.00 

c) Materials @ $25.00/unit = $ 675.00 

3) Post Decontamination Inspection: 

27 Tank and Vessels @ $100/unit = $ 2.700.00 

Subtotal: $ 21,303.00 

B. Container Storage Area and Concrete Surfaces: 
1) Scraping Concrete Surfaces = 40 manhours = $ 2,240.00 
2) Packaging Scraped Solids = 4 manhours = $ 224.00 
3) Sandblasting Concrete Surfaces = 40 hours = $ 4,800.00 

(Note - Only surfaces which require sandblasting 
decontamination as specified by the 
professional engineer.) 

4) Portable Sandblasting Barrier - $ 1,000.00 
5) Packaging Sand From Sandblasting - 20 manhours = $ 1,120.00 
6) Post Decontamination Inspection $ 400.00 

Subtotal $ 9,784.00 

C. Pipes, Pumps. Filters & Etc.; 

1) Pipe Disassembly and Swabbing = 30 manhours $ 4,480.00 
2) Pipe Decontamination Materials = $ 500.00 
3) Packaging Solids Residues From Piping - 8 manhours $ 448.00 
4) Pump Disassembly and Cleaning - 16 units 

@ 4 mahours per unit = 64 manhours $ 3,584.00 
5) Pump Decontamination Materials = $ 200.00 
6) Packaging Solids Residues From Pumps = 4 manhours $ 224.00 
7) Filters Disassembly and Cleaning - 10 units 

@ 2 manhours per unit = 20 manhours $ 1,120.00 
8) Filters Decontamination Materials = $ 200.00 
9) Packaging Solids Residues From Filters - 4 manhours $ 224.00 
10) Gorator Disassembly and Cleaning - 4 manhours $ 224.00 
11) Gorator Decontamination Materials = $ 50.00 



12) Packaging Solids Residues From Gorator - (1 manhour) = 
13) Heat Exchanger Disassembly and Cleaning - 3 units 

@ 4 manhours per unit = 12 manhours = 
14) Heat Exchanger Decontamination Materials 
15) Packaging Solids Residues From Heat Exchangers = 4 mahours 
16) MisceUaneous Equipment Cleaning = 10 manhours 
17) MisceUaneous Equipment Decontamination Materials = 
18) Packaging Solids Residues From MisceUaneous Equipment = 

4 manhours = 
19) Post Decontamination Inspection: 

a) Piping 
b) Pumps 
c) Filters 
d) Gorator 
e) Heat Exchangers 
f) MisceUaneous Equipment 

Subtotal 

56.00 

672.00 
200.00 
224.00 
560.00 
200.00 

224.00 

1,000.00 
300.00 
500.00 
100.00 
300.00 

$ 1.000.00 

$ 16,790.00 

$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 

II. Hazardous Waste Inventory Disposal Costs 

A. Hazardous Waste Derived Fuel: 

1) DistiUate Boiler Fuel (liquid) - 10,000 gals 
2) Chem Fuel (liquid) - 10,000 gals 
3) Chem Fuel (solid) - 350 pails 
4) Kiln Fuel (solid) - 10 drums 

$ 2,500.00 
$ 2,500.00 
$ 5,950.00 
$ 3,000.00 

B. MisceUaneous Hazardous Wastes: 

1) Housekeeping Solids - (soil and sand) - 10 yards 
2) Equipment Scrap (solid) - 15 yards 

Subtotal 

$ 4,000.00 
$ 6.000.00 

$ 23,950.00 

in. Other Costs 

A. Professional Engineer's Certification 
B. Closure Plan Preparation 

Subtotal 

TOTAL: 

Contingency (10%) 

Grand Total 

$ 5,000.00 
$ 30.000.00 

$ 35,000.00 

$106,827.00 

$ 10,682.70 

$117,509.70 



CLOSURE COST ASSUMPTIONS 

A. Waste Solids and Residues Remaining in the Tanks, Vessles, Concrete Surfaces, 
Pipes, Pumps, Filters and etc. Total the FoUowing: 

Volume Disposal Cost 

1. 350 Pails (Chem Fuel Solid) $ 5,950.00 

2. 10 Drums (KUn Fuel Solid) $ 3,000.00 

3. 10 Yards (Soil and Sand) $ 4,000.00 

4. 15 Yards (Equipment Scrap) $ 6,000.00 

B. Labor costs wiU be $14.00 per hour with an overhead factor of 300%. The rate 
wiU be $56.00 per hour for ACS facility personnel to perform closure activities. 
This rate can also be applied to outside contractors in the event ACS personnel 
are not available. 

C. Sandblasting costs including personnel amounts to $120.00 per hour. 

D. Labor costs for independent inspections and professional engineer certification 
are based on Baker/TSA 1991 labor rates. 
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FIGURE 1 
REGIONAL SITE LOCATION 

AMERICAN CHEMCAL SERVICE, INC. 
GRIFFITH, INDIANA 

Baker 
ngin 

Baker/TSA, Inc. 



NOTE: Aerial pbotograpb taken summer, 1989. 
FIGURE 2 

AERIAL OVERVIEW OF 
AMERICAN CHEMICAL SBRVICE, INC. 

GRIFFITH, INDIANA 

Baker 
nginee 
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NOTES:-
1. SITE PLAN DESCRIPTION: THAT CERTAIN TT?ACT OR PARCEL Or LAND TOGETHER WITH T~ 

IL1PR0VEMENTS LOCATED THEREON. WITH THE PRIVILEGES AND APPURTENANCES THEfiEJNTC 
BELONGING AND APPERTAINING AT GRIFFITH. LAKE COUNTY, INDIANA. BEING THE SAME 
SURVEY AFnXEO THERETO. DATED OCTOBER 10. 1967 AND RECORDED OCTOBER 30. 196~ 
IN DEED RECORD 1359. PAGES 261,262.263 AND 264 IN THE RECORDER'S OFFICE OF 
LAKE COUNTY. INDIANA. MADE BY THE CHESAPEAKE AND OHIO RAILWAY COMPANY, A 
VIRGINIA CORPORATION'. TO AMERICAN CHEMICAL SERVICE. INC.. SAID REAL ESTATE 
BEING MORE PARTICULARLY DESCRIBED AS FOLLOWS: PART OF SECTION 2. TOWNSHIP 35 
NORTH, RANGE 9 WEST OF THE SECOND PRINCIPAL MERIDIAN, DESCRIBED AS BEQNNING 
AT A POINT 85 FEET NORTHEASTERLY AT RIGHT ANGLES FROM CENTERLINE OF MAIN 
TRACK OF WABASH SUBDIVISION OF THE CHESAPEAKE AND OHIO RAILWAY AT STATIOK 
794A •(- 56, SAID POINT ALSO BDNCLN THE WESTERLY LINE OF COLFAX AVENUE: 
THENCE NORTH 64- S3' 30 ' WEST PARALLEL WITH AND 85" FROM SAID CENTERLINE 
OF MAIN TRACK 761.36 FEET TO A POINT OPPOSITE STATION 7925 + 17.36; THENCE 
NORTH 25 06' 30" EAST AT RIGHT ANGLES FROM SAID CENTERUNE OF MAIN TRACK 5C: 
FEET TO A POINT; THENCE SOUTH 6A 53' 30 ' EAST PARALL£L WITH AND 585 FEET 
FT?OM SAID CENTERUNE OF MAIN TRACK 761.36 FEET TO A POINT IN THE SAID 
1NESTERLY UNE OF COLFAX AVENUE OPPOSITE STATION 7944 + 56: THENCE SOUTH 25 
06' 30" WEST ON SAID WESTERLY LUIE OF COLFAX AVENUE. AT RIGHT ANGLES TOWAR; 
SAID CENTERUNE OF UAIN TRACK 500 FEET TO THE POINT OF BEGINNING AND 
CONTAINING 8.74. MORE OR LESS. 

2. TANK FARMS, AS IDEI«TiR£D. HAVE PERIMETER EARTHEN DIKED WALLS APPROXIMATELY 
THREE FEET ABOVE TH€ SURROUNDING GRADE. 

3. RETENTION PONDS, AS IDENTIRED, ARE USED ONLY FOR HEAVY RAIN FALL. AFTER 
WHICH WATER IS PUUPED TO HOLDING POND. NO STANDING WATER IS ALLOWED. 

4. CATCH BASINS (C8) OR YARD DRAINS. FLOW INTO POND. 

5. HOLDING POND AS SHOYW IS 190' X •70' X 10' DEEP, WITH THE CAPAQTY OF 
APROXIMATELY 900.00C GALLONS. ' 

6. TOPOGRAPHY, AS SHOWN, IS FROM ELEVATIONS FURNISHED BY OWNER. 

7. NONE OF THE AREAS SHOWN IN DRAWINGS SI AND S2 ARE IN FLOODPLAIN ^S 
ESTABUSHED BY U.S. ARMY CORPS OF ENGINEERS AND AS POSTED IN THE TOWN HAU Cf 
GRIFFITH, INDIANA. 

REV jtn 7/30/87 

LEGEND: 

® ON SITE WELLS - 4 ' CASING, 200 TO 300 FEET DEEP WITH 3 TO 5 HP 
SUBMERGED PUMP. 

ACCESS ROADS - MAIN GATE 
CLOSING). 

ROAD BEDS - 6 TO 8" WITH RNE TO 1 

KEYED CONTROLLED MOTORIZED GATE (AUTC 

GRAVEL #73 

lUR 

EZ] 

[ ^ 
O 

SANITARY SEWER - 12*:V.C. PIPE WITH MAN HEADS AS NOTED. 

PROCESS SEWER UNES 4 : TO 6" V.A. 

TANKER UNLOADING RAMP 

LOADING A.REA 

UNLOADING AREA 

RRE nGHT.NG STATIONARY HOSE 67. FOAM UNITS \ 

Q 1 1/2" UNE 200' RADIUS 

@ 1 1/2" UNE 300' RADIUS 

( D 2 1/2" LINE 350' RADIUS. 

- 0 PORTABLE WHEEL DRY CHEMICAL (\50#) NOTE: THERE ARE SIXTY 20# DRY 1 
— CHEMICAL HAND EYTINGUISHERS LOCATED ON SITE 

OOO-HAZARDOUS WASTE LOCATIONS ( REFER TO DETAILED DRAWINGS ] i 

•^—X—X- FENCE UNE 6' HIGH CYCLONE FENCE W/3 STRANDED ARMS OF BARBED V.=l. 

FIGURE 3 - S I " MAP. SHOWING FACILITY CONFlGURATlOf- • 

DATE 10-15-86 

SCALE r=ido' 

DRAWN T.N. 

JOB AC000SR2 

SHEET 
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Micro—Aop îcatlon Servicfla 

2846 Vivici Street t 
Portage, Indiono 46368 ' 
(219) 752-5890 

<5> A mericcn 
C hemicc' 
S ervice 
1 nc. 

P.O. BOX 190 - GRIFFITH, :N 4 5 2 ' ; 





UNIT SCHEDULE 

UNIT 
A 
B-
C 
D 
E 
F 
G 
H 
J 
K 
L 

DESCRIPTION 
WASTE UNLOAD PUMP 
WASTE UNLOAD PUMP 
CRUDE CHARGE PUMP 
TRANSFER PUMP 
TRANSFER PUMP 
DRUM UNLOAD PUMP 
TRANSFER PUMP 
WASTE UNLOAD PUMP 
WASTE UNLOAD PUMP 
3HP SIDE AGITATOR 
BOILER FUEL FEED PUMP 

-. SIZE 
•• 90 GPM 

90 GPM 
= 90 GPM 

50 GPM 
• 100 GPM 

90 GPM 
. 100 GPM 
• 90 GPM 

100 GPM 
• NA 

, 3 GPM 

LOCATION 
LOCATION B 

• LOCATION B 
LOCATION B 
LOCATION A 
LOCATION A 
LOCATION A 1 
LOCATION C 
LOCATION C 
LOCATION C 
LOCATION C 
LOCATION B 

NOTES: 

1. FOR SECTIONS AND' VIEWS SEE SHT. 4 
2. FOR DETAILS SEE SHT. 4 

BUFFER JOD" TO PROPERTY UNE 

LOCATION C 

INJECTANT STORAGE 

PHYSICAL aOUNDRY OF RCRA UNIT 

^ 3 " WASTE UNLOAD PUMP 
100 CPU 

Q y^ 
RAUP CROSSOVER 

(TYP.) 

BUFFER 105' 
TQ COLFAX AVE. 
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FIGURE 4 - PLAN VIEW OF RCRA UNITS 
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LOCATION B 

RECLAIM CRUDE STORAGE 
TANK FARM 

COOLING TOWER 

0 LOCATION C 

RECLAIH CRUDE 
OIARCE PUUPS 

BO qpjn. 

PHYSICAL 30UNDRY OF RCRA UNIT 

COOLING TOV/ER 
RESERVOIR 

myj 
.0, 

COOLING TOWER 
TRANSFER PUMP 

p COtUUN 

BUFFER 7 2 a 
10 PROPtPT^ LIKE 

BUFFER • •85 ' 
: 0 PROPERTY LINE 

API SEPARATOR 
SOOO CALLOH 
S ' l U COMT. 

WTH 
ROOF COVES 

#1 HEAT EKCHANCEB 

-VACUUU PUUP SEALANT HEAT DtCMANCER 
VACUUM PUUPS 

• SEALANT C0Li£CT10M TANK 
— SEALANT TRANSFEB PUUP 

ZZSZ 

OVERHEAD 
DOOR 

12" STEEL PIPE 
SEALANT THANSFER PUUP 
SEALANT STORAGE TANK 

BUFFER 265' TO COLFAX AVE. 

STEAM 
CONDENSATE 

f l REOEVER 
i J REaE\CT 

#3 RECIEVBl 

BUFFER 99' 
TO PROPERTY LINE 

FIGURE 5 - PLAN VIEW OF RCRA UNIT D 
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iSHEET 3 OF 4 SHEETS 
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Micro—Appl icat ion Services 

2846 Vlvion Street 
Portage, Indiana. 46368 
(219) 762-5890 

American Chemical Service Inc 
P.O. BOX 190 - GRIFFITH,' IN .45319 

REVISIONS BY 

RCRA UNIT BOUNDRY 

ADDED 9 / 2 0 / 9 0 

TN 





: ] 

I 

I 

. 3 6 ' OVERHANG FOR 
TRUCK UNLOADING 

PITCH 1 ]N 12 

3 6 " SKJRT (E>JT1RE PERIUETER) 

8 " I -BEAM COLUMNS 

12" M A X CONCRETE 
y s BCG REINFORCED 

^r-y 

, 1 0 0 GAL CONCRETE 
SUMP BASIN 
W/GRATE TOP 

CROSSOVER RAMP 

•y/ / ' / ' / ' / / / 'y>yl / / / / / / y j J J / f /J J J ' , , > I , , , A ^ 

« • 

36 ' 

7 10* U1N j 
1 

. E ^ 

' t I J . 3 t ' f l J I t I . I I f f H I ! • , , : i i i n i , / / / l / ^ / / / 7 7 ? 

36" 

-OUTSIDE WAREHOUSE 
DOCK CONCRETE 

& 

DRUM UNLOADIbJG DOCK IS COVERED WITH AN ATLANTIC 
PRE-ENGINEERED METAL STT^UCTURE. DESIGN LOADS 
ARE; 3 0 PSF (SNOW)- AND 20 PSF (WND). THE ROOF 
ANO SKJRT METTAL IS 25 GA. GALVANIZED SHEET 

SECTION A - A 
LOCATION A (SHT.2) 
SCALE: 1" = 6' 

3 / 4 " FENCE POST 

WALK R A M P -
WALL EXTENSION 

SECTION D - D 

LOCATION C (SHT.2) 
SCALE; l / 2 " = 2 ' 
SEE NOTE #2 

^ 

7 1/2 H.P. AGITATOR 

I p-^ I , 10 GA. GALVANIZED ROOF 

#20 
MIXING 
VESSEL 

T K 

3" 
— / 

STKAXNJNG 
SIN 

)( ' >( 

• DRUM UNLOADING 
DOCK LEVEL 

SECTION C - C 

LOCATION B (SHT.2) 
SCALE: 1 / 2 " = 2 ' 
SEE NOTE #2 

•^ET"*^ 

6 " CONCRETE PAD • 
#5 BAG W/RDNFORCING ROD 

. 50 GPM PUUP 

H j , ) ( - > TO LOCATION C 

f 3 -
TRANSFER PUUP 

100 GPM 

1 
TO LOCATION B 

SECTION IB - B 
LOCATION A (SHT.2) 
SCALE: 1"=6' 

UR #3 
UNLOAD SPOT l.A UNLOAD SPOT 2.A 

<N, HOSE I - K N , HOSE 

NOTES-. 
1. FOR LOCATIONS SEE SHEET 2 
2. TYPICAL EARTHEN DYKE WALL WITH A BASE 

CONSTRUCr.ON OF CLAY AND COVERED WITH 
6" OF 3 / + " STONE. ALL EARTHEN DYKE 
WALLS HAVF. A ROPE FENCE UNE TO 
PREVENT EfRANT TRAFFIC 

FROM INJECTANT BLENDING 
TANKS NO. i'.O. 211. k 212 

TRAUCX) 1 1 / 2 X 2 
END SUCTION PUWP 

3 6 0 0 RPM W/DOUBLE 
MECHANICAL SEAL 

NOTt: THIS WASTE UNLOAD FILTERING AREA 
IS UNDER lOGA. GALVANIZED ROOF. 

100 GPM INJECTANT LOADING PUUP 

KiHI 

ACS STRAINER 
3 0 G A L 

, " I , 
I RLTER 1 

-M-(n[^j-«-

TD 211 OR 212 TANK < ) ( 

TO 3" WASTE UNLOAD 
P U U P - 1 0 0 CPU 

GORATOR •*X3XB GN 
PARTICLE SIZE REDUCER 
W/MECHANICAL SEAL 

NOTE; THIS INJECTANT.PUMPING 
STATION IS UNDER 10 GA. 
GALVANIZED ROOF. 

- ^ • TO #210 TANK 

DETAIL 1 
LOCATION C (SHT.2) 
SCALE: l / 2 " = 2 ' 2 - 1 / 2 " 

- > TO INJECTANT LOADING SPOT LA#1 

DETAIL 2 • 
LOCATION C (SHT.2) 
SCALE: 1 / 2 ' = 2 ' 
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FIGURE 6 - RCRA UNIT CONSTRUCTION DETAILS 
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Unit A - Container Storage Area, 
viewed from south. 

Unit B - Reclaim Crude Tank Farm, 
viewed from south. 

Figure 7 - Photographs 
Page 1 of 5 



Unit B - Reclaim Crude Tank Farm, 
viewed from north-

Unit B - Unloading Ramp #1 

Figure 7 - Photographs 
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Unit C - Injectant Storage Tank Farm, 
viewed from east. 

IJ 

Unit B - Solids Inventory Removal From Tank 212. 

J 
Figure 7 - Photographs 
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Unit C - Interior Area, 
viewed from south. 

Unit C - Unloading Ramp #3, from east. 

Figure 7 - Photographs 
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Unit D - Reclaim Facility, 
viewed from east. 

I 
Tank #1002 - Viewed from north. 

I 
Figure 7 - Photographs 
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APPENDIX A 

1) ORIGINAL PART A PERMIT APPUCATION 

2) QGTOBER 21, 1987 REVjUSON TO PART A PERMIT APPUCATION 

3) DECEMBER 10, 1987 REVISION TO PART A PERMIT APPUCATION 
X^^{CURRENTIiY IN EFFECT) 
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^'^^°J^'*% UNITED STATES ( / J 
^ ENVIRONMENTAL PROTECTION AGENCY V j x 

REGION V 

230 SOUTH DEARBORN ST. 

CHICAQO, ILUNOIS 60604 

REPLY TO ATTENTION OF: 

FEB 1 1 1982 
M T T D ,4 ^ RCRA ACTIVITIES 
Mr. James Tarpo, President 
American Chemical Service, Inc. 
420 S. Colfax 
Griffith, Indiana 46319 

RE: Interim Status Acknowledgement USEPA ID No. IND016360265 
FACILITY NAME: American Chemical Service, Inc. 

Dear Mr. Tarpo: 

This is t o acknowledge tha t the U.S. Environmental Pro tec t ion Agency (USEPA) 
has completed processing your Part A Hazardous Waste Permit App l i ca t ion . I t 
i s the opin ion of t h i s o f f i c e tha t the in fonnat ion submitted i s complete and 
tha t you, as an owner or operator of a hazardous waste management f a c i l i t y , have 
met the requirements of Section 3005(e) of the Resource Conservation and Recovery 
Act (RCRA) f o r In te r im Status. However, should USEPA obtain informat ion v/hich 
ind icates tha t your app l i ca t ion was incomplete or inaccurate, you may be requested 
t o provide f u r t h e r documentation of your c la im f o r In te r im Status. Our opinion 
w i l l be reevaluated on the basis of t h i s in fonnat ion . 

As an owner or operator of a hazardous waste management f a c i l i t y , you are required 
t o ccmply w i th the in ter im status standards as prescribed i n 40.CFR Parts 122 and 
265, or w i th State rules and regu la t ions in those States which have.been authorized 
under Sect ion 3005 of RCRA. In a d d i t i o n , you are reminded tha t operating under 
i n t e r im status does not re l i eve you from the need to comply wi th a l l appl icable 
State and local requirements. 

The p r in tou t enclosed w i th t h i s l e t t e r i d e n t i f i e s the l l m l t ( s ) o f the process 
design capaci t ies your f a c i l i t y may use during the i n t e r i m status per iod . This 
in fonnat ion was obtained f ron your Part A Permit app l i ca t i on . I f you wish to 
handle new wastes, to change processes, to increase the design capacity of ex is t ing 
processes, or to change cwnership or operat ional contro l of the f a c i l i t y , you may 
do so only as provided i n 40 CFR Sections 122.22 and 122.23. 

As stated i n the f i r s t paragraph of t h i s l e t t e r , you have met the requirements 
of 40 CFR Part 122.23; your f a c i l i t y may operate under i n t e r im status u n t i l such 
time as a permit i s issued or denied. This w i l l be preceded by a request from 
t h i s o f f i c e or the State ( i f author ized) f o r Part B of your app l i ca t i on . Please 
contact Ar thur Kawatachi of my s t a f f at (312) 886-7449, I f you have any questions 
concerning t h i s l e t t e r or the enclosure. 

Sincerely yours, 

Karl J . ^ l e f / i t s c h , J r . . - ^ i e f 
Waste Management Branch 

Enclosure 



FACILITY NAME 

AMERICAN CHEMICAL. SERVICE IflC. 

FACILITY OPERATOR 

AMERICAN CHE.MICAL SERVICE INC. 

FACILITY OWNER 

AMERICAN CHEMICAL SERVICE INC. 

FACILITY LOCATION 

EPA ID NUMBER 

IND016360265 

420 SO. COLFAX 
GRIFFITH, IN 46319 

PROCESS CODE 

T04 
S02 

DESIGN CAPACITY 

50000.00000 
300000.00000 

1 
UNIT OF MEASURE 

G 

K t l - -

PROCESS . 

STORAGE: 
1 

CONTAINER 
TANK 
WASTE PILE 
SURFACE IMPOUNDMENT 
DISPOSAL: 

INJECTION WELL 
LANDFILL 
LAND APPLICATION 
OCEAN DISPOSAL 
SURFACE IMPOUNDMENT 
TREATMENT: 

TANK 
SURFACE IMPOUNDMENT 
INCINERATOR 
OTHER 

PRO
CESS 
CODE 

SOI 
so 2 
S03 
S04 

D79 
D80 
D81 
D82 
D83 

TOl 
T02 
TO 3 
T04 

APPROPRIATE 
UNITS OF 
MEASURE 

G o r L 
G o r L 
Y o r C 
G o r L 

6,L,U, or V 
A or F 
B or Q 
U o r V 
G o r L 

U o r V 
U o r V 
D,W,E, o r H 
U,V,J ,R,N, 
o r S 

* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
• k 

* 
* 
* 
* 

UNIT OF 
MEASURE 

GALLONS 
LITERS 
CUBIC YARDS 
CUBIC METERS 
GALLONS PER DAY 
LITERS PER DAY 
TONS PER HOUR 
METRIC TONS/HOUR 
GALLONS/HOUR 
LITERS/HOUR 
ACRE-FEET 
HECTARE-METER 
ACRES 
HECTARES 
POUNDS/HOUR 
KILOGRAMS/HOUR 
TONS PER DAY 
METRIC TONS/DAY 

CODE 

G 
L 
Y 
C 
U 
V 
D 
W 
E 
H 
A 
F 
B 
Q 
J 
R 
N 
S 
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.•iCi. O n l y t l io un i t s of moasu ie t l v j t are l is iciJ b e l o w s h o u l d i je used . 

PRO- APPROPRIATE L ; N ; T S O . " 
CESS MeASU.'H!: rO.T ."'P.OCcSS 
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£XA.Vii"-'L2 FOR CO.VT.'LGTING IT I iM I I I (shown In l ino numbers X - l a n d X - 2 b e l o w ) : A faci l i ty has two storage tanlcs, one tanit con hold 200 gallons j n . 
otncr can hold <100 ijallons. The facil i ty also has an incinerator that can burn up to 20 gallons per hour. 
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.'Ci 
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I 
1 
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> . . . . - .V . y ^ .*> > l iJi-.k-i i i i — Liitor the lour—digit number t rom ' lu Cl-i-l, iJubpiirt D tor cod) l isl fU li.izaidous w.-,.e v<.>î  ....i •. i. 
.1 .i.,ile luiZi.rdwo'j vv.i'.i..s which d.e not listed in 40 CFR, Subpa.-t D, unttr the four—diyii nuiTiiiori'i; f rom «»0 CFR, Subpart C l i i .n 'i '-.er.bio i....- <; ;,-
tiv.i .ind/ur t i l l ' toxic coni.-in'iinaius of those hazardous wastes. 

... .. . .nVi,'.'.'.'../ ...JiVU/.. ' . G U A N T r r V — For each lisvod v/ i r lo entered in column A estimate t!io quant i ty of that wusto thai wi i i be ii.iinlli;- . 1 . ..c 
i j . i i i i . i u r each t l i i r i . ; \ t r is t i<; or i o x l i cornnr.-,ln-,n; entered in column A estimate the total annuel r iunnt l iy of oil the non—listed w.isti'/iV i i 'n l Will o-i mi' 
vt'iiicn po^s'csK that ciiaiactcristic or contaminant. 

C. 'Ji ' i l ' r Cj'- iV i^A; ;unE — For each quantity entered in column 0 enter tho unit of mnasuro codn. U i i iH of niunnuru which must bo ucmi i.im tlm a.-iKto, 
codes iiru: 

.eNC.LiabLUi^JJXjQ£J!^EAaUB£_ 
I ' cu . ^os 
T O N S 

-CODJL 
. . p 

rAE:m;c.uNiT_onjv»CACURE_ 
i i i L O O i / A r / i a 
M f T l J I C T O N S . . . 

.COl>U. 
. . l^. 
. . M 

11 lacil i ly records use any other unit of measure for quant i ty , the units of mcasuro must bo converted in to onu of tho roqulroO units o l ineosuru luKi.'.'j • 
account the u,v;ji'opriate (iensiiy or specific gravity of tho waste. 

0 , PFiOCCCCES 
1. PROCESS COOES: 

•'̂ or l i^icd l ic^ardou: wasto: For oach listed hazardous waste entered In column A select the coda(s) f rom the list of process codes contuined In I tem | 
to indicate now tho waste wi l l be stored, treated, and/or disposed of at the faci l i ty. 

} For ncn—lilted hazardous wcstcs: For each characteristic or toxic contaminant entered In column A , select tho codafs) f rom tho list of process coc'c-: 
contained in Item III to indicate all the processes that wi l l bo used to store, treat, and/or dispose of all the non—listed hazardous wastes that possuy. 

; that cnaractcristic or toxic contaminant. 
•; Note: Four spaces are provided for entering process codes. If more are needed: (1) Enter the first three as described above; (2) Enter " 0 0 0 " in 
.̂  extreme right box of Item IV-D11); and (3) Enter in the space provided on page 4 , the line number and the addit ional code/f>. 

' 2, PROCESS DESCRIPTION: If a code is not listed for a process that wi l l bo used, describo the process In the space provided on tho fo rm. 

^ NOTE: HAZARDOUS WASTES DESCRIBED SY MORE THAW ONE EPA HAZARDOUS WASTE NUMDER - Hazordoui wastes that con be described | 
: moro than one EPA Hazardous Waste Numtier shall be described on tho form as fol lows: 
.' 1. Saloct ono of the EPA Hazardous Was^e Numbers ond ontor i t in column A. On the tamo lino complete columns B,C, and D by estimating tho total annuu-
.̂  quantity of tho wnsto and describing oil tho procossos to bo usod to troot, storo, and/or dispose of tho waste, 

2 . In column A o l the next line enter the othor EPA Hazardous Waste Number that can be usod to describe the wasto. In column DI2) on that lino on 
"included wi th ubovo" and moke no othor entries on that l ine. 

: 3. Ropeut step 2 for each othor EPA Hazardous Waste Numbor that can bo used to describe tho hazardous woste. 

g tXAW.'»LE FOR COiVIPLeTIIVG ITEM IV (shown in f fnonumfjart X - t , X-2, X-3. and X-4 b o l o w j - A faci l i ty wl lUraat ond dlsposQ of on onimatod 900 pouiu: 
\ per year of chrorno shavings from leather tanning and finishing operation. In addi t ion, tho faci l i ty wi l l treat and dispose of three non—listed wastes. Two Wi i | 
, ore corrosive only and there wi l l be on estimated 200 pounds per year of each waste. Tho othor wasto It corrosive and ignitablu and there wi l l bu an usiimi^ 

100 pounds per year of that waste. Treatment wi l l bu in an incinerator and disposal wi l l be in a landf i l l . 
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• ̂  I:": in for,nction,iticluding the possibility of fine and imprisonment. - - • • • ' 
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(S) 
INDIANA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT 

^^A^^CY A . M A L O L E Y , commissioner 

105 South Meridian Street 
P.O. Box 6015 

Indianapolis 46206-6015 
Telephone 317-232-8603 

O c t o b e r 2 1 , 1987 
Mr. James Tarpo 
American Chemical Services, Inc. 
P.O. Box 190 
Griffith, Indiana 46319 

Re: Letter of Compliance 
Case Nos. (VL-021) and {V-205) 
American Chemical Services, Inc. 
EPA I.D. No. IND 016360265 
Griffith, Lake County 

Dear Mr. Tarpo: 

Based upon documents available to the Office of Solid and Hazardous Waste 
Management staff during a record review on October 7, 1987, and an inspection 
conducted on September 15, 1987, it has been determined that American Chemical 
Services, Inc., has achieved compliance with the terms of the Violation Letter 
(VL-021) issued to your firm on June 5, 1987. 

In regard to the Notice of Violation (V-205), the record review conducted 
also revealed that compliance has been achieved. 

Thank you for your cooperation. If you have any questions concerning this 
Tatter, feel free to contact Mr. Michael E. Sickels of the Office of Solid and 
hazardous ^aste Management at AC 317/232-3406. 

Sincerely, 

j/ie Magee ^ 
Assistant Commissioner for 
Solid and Hazardous Waste Management 

MES/rmw 

cc: Mr. Ted F. Warner 
Mr. Lewis R. Schoenberger 
Lake County Health Department 
Ms. Sally K. Swanson, U.S. EPA, Region V 



INDIANA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT 
liAfSCY A. MALOLEY, Commissioner 

105 South Meridian SUeel 
P.O. Box 6015 

Indlanopolls 46206-6015 
Telephone 317-232-8603 

VIA CERTIFIED MAIL P 101 738 262 June 5, 1987 

Mr. James Tarpo 
American Chemical Services 
P.O. Box 190 
G r i f f i t h , IN 46319 

Re: Hazardous Waste Management 
Compliance Inspection 
American Chemical Services 
IND 016360265 
V io la t ion Let ter (VL-012) and 
Notice of Inadequacy (V-205) 

Dear Mr. Tarpo: 

Representatives of the Department of Environmental Management (Department) 
are conducting inspections of facilities in Indiana that are engaged In the 
generation, transportation, treatment, storage, or disposal of hazardous 
waste. Facilities are being Inspected to determine compliance with Indiana 
Code, IC 13-7, the Environmental Management Act, and Indiana Administrative 
Code, 320 lAC 4.1, "Hazardous Waste Management Permit Program and Related 
Hazardous Waste Management Requirements." These inspections and record 
reviews are also being conducted pursuant to the requirements of the Resource 
Conservation and Recovery Act (RCRA), Public Law 94-580, as amended, for 
authorized state hazardous waste management programs. 

This notice is to inform you that on February 2, 1987, and April 15, 1987, 
Inspections of American Chemical Services, P.O. Box 190, Griffith, Indiana, 
were conducted by Mr. Lewis R. Schoenberger of the Office of Solid and 
Hazardous Waste Management, of the Department. You represented your firm at 
these inspections. 

The following violations of RCRA and 320 lAC 4.1 pertaining to the 
operation of your facility were noted: 

1. 320 lAC 4.1-7-2 Generator has improperly determined F003 and F005 
hazardous waste to be DOOl hazardous waste. 

2. 320 lAC 4.1-8-2 Manifests do not contain a unique five-digit 
manifest document number. 



' A T . James Tarpo 
Page 2 

3. 320 lAC 4.1-8-2 Manifests do not contain the proper shipping 
name, hazard class, and Identification number of 
the waste(s) as required by the U.S. Department 
of Transportation 1n 49 CFR 172.101, 172.202, 
and 172.203. 

4. 320 lAC 4.1-16-6 The inspection log does not contain a description 
of repairs o r remedial d.ct\Qr\%. 

5. 320 lAC 4.1-17-5 Inniediate access to Internal alarm systems at the 
CQx\ta\x\Qr' storage area was not provided. 

6. 320 lAC 4.1-23-4 Containers are not stored closed. Three 
55-ganon Arnms of hazardous waste were stored 
open. 

7. 320 lAC 4.1-17-6 Lack <̂ ^ adequate aisle space for the unobstructed 
movement of personnel and emergency equipment. 

American Chemical Services, within thirty (30) calendar days of receipt of 
this notice, shall achieve compliance with the following requirements: 

1. Fuels derived from listed hazardous wastes must be manifested with 
listed hazardous waste codes. 

2. Submit a completed, corrected copy of the manifests. 

3. Include a description of the nature of any remedial actions on the 
Inspection log. 

4. Provide Immediate access to Internal alarm systems at the container 
storage area. 

5. Close all containers during storage. 

6. Provide enough aisle space for the unobstructed movement of personnel 
and emergency equipment. 

In regard to the Notice of Violation (V-205) issued September 24, 1985, 
and subsequent correspondence of January 30, 1986, and of March 6, 1986 
(compliance date change), the following information Is requested: 

1. Are all container storage and handling areas used 1n processing 
hazardous waste fuel shown on the p r ^ ^ ^ n t Part A map and \r\c'\\ id^d i n 
the Part A process codes and quantities? 



y 
Mr. James Tarpo 
Page 3 

2. Are all the storage and treatment tanks used in processing hazardous 
waste fuel shown on the present Part A map and Included In the Part A 
T̂QZQ%% codes and quantities? 

3. Does your present closure plan address all areas used to process 
hazardous waste fuel, including storage prior to shipment? 

Your company shall submit to this office, "within thirty-five (35) calendar 
j. days of receipt of this letter, a written detailed explanation of the steps 
I taken to achieve compliance. The letter shall state the date compliance was 
' achieved. 

Failure to respond adequately to this Violation Letter and verify a return 
to compliance at this facility will result In escalated enforcement action. 

Please direct your response to this notice and any questions to 
Mr. Michael E. Sickels, R.P.S., of the Office of Solid and Hazardous Waste 
Management, Department of Environmental Management, at AC 317/232-3406. 

^^vy truly yours. 

David D. Lamm 
Assistant Commissioner for 
Solid and Hazardous Waste Management 

MES/rmw 
cc: Lake County Health Department 

Ms. Sally K. Swanson, U.S. EPA, Region V 
Mr. Lewis R. Schoenberger 

I 
I 
I 
I 



FORMJCT 

RCRA 
3 Tv>EPA 

FOR OFFICIAL USE ONLY 
•PLICATION 
PPROVED 

DATE RECEIVED 
fyr.. mo,..Adayt 

II. FIRST OR REVISED APPLICAT ON 
Place an " X " in the appropriate box in A r U below (mark one.box onty) to indicate whether th i j i j the f i r j t application you are submitt ing for your facil 
revised application. If this is your first S) lication and you already know ypur facil ity's EPA I.D: Numtwr, or i f t h i t is a revised application, enter your fac 
EPA t .D. Number in Item I above. ' • ' . •.•..;• 

A . F I R S T A P P L I C A T I O N (place an ' . S ' brlnw and provlda Iheappropriote date) 
I 11. EXISTING FACILITY (See inatnic-.-.int for definition of "ex is t ln i" . faeitlty. 

• ^ . - .Comph'lc il. rn below.) 

8 
12—U. 

'FOR EXISTING FACILITIES. PROVIDE THE DATE (yr., mO.. & day) 
OPERATION BLQAN OR THE DATE CONSTRUCTIONCOMMENCCO. 
(us* ihe boxes (u the l*f<) 

[~ ] l .NCW FAQILITY (Complt t t - i tem bel-
"^ FOR NBW PAC 

PROV1DB THK 

I 
r-m. M O . OAV { 

B. R E V I S E D A P P U I C A T I O N (place un "V ' below and complete Item I above, 

n i l I . FACILITY MAS INTERIM STATUS 

" • " 21—21. 

<yr„ mo. , ift day ) 
TiON aSGAN O 
EXPKCTB'O TO ll I 

•I I 2. FACIL ITY HAS A RCRA PERMIT... 

III. PROCESSES - CODES AND DESIHM CAPACITIES 

A. PROCESS CODE — Enter the code f rom the list of process codes below that best describes each pr.ocesi t o be u t t d at the faci l i ty. Ten lines are proviti 
entering codes. If more lines are needed, enter the codefs) in the space provided. If a process wi l l ba used that i t not Included in the list of code* below 
describe the process (including its design capacity) in the space provided on xhe.torm ( I t e m ^ ^ ) . . .. • ' • r ' r^M^^}^^ i^ : :^q^^ ' } . 

B. PRdCESS DESIGN CAPACITY.^ For each code entered Ihco lumr i .^ -ehter 
IV A M O U N T - E n t e r the amouh t : " - ' .V'.s-;^** - , y ~ * ^ : r , ? ^ \ ' y B f i : ^ ^ 
2. UNIT OF MEASURE — For each emount entered in column B(1), enter 

measure used. Only the units of measure that are listed below shoul^ba 

PROCESS 

Storage: 
CONTAINER (barrvl, d m 
T A N K 
WASTE PILE 

SURFACEIMPOUNDME 

" ' ' s p o n i ; 
lECTION WELL 

.NOFILL 

LAND APPLICATION 
OCEAN DISPOSAL 

SURFACE IMPPUNDME 

UNIT OF MEASURE 

GALLONS OF 
S A L L O N f O R l 
CUBIC Y A R D 9 
SUSiC N#!TeF 
~ALLOl4> O R l 

APPROPRIATE UNITS 
MEASURE FOR PROCI 

DESIGN CAPACr 

A L L O l A OFfL lTERS 
A C R E ^ n ^ ^ n * volum* 
wou l t iSov f f lma acrv t o a 

^ f O l U foo t , OR • 
ARE-ME" 

RES OR 
LLONj 

^ L I T E R S 
GALLON 

UNIT OF 
•MEASURE 

eODE 

GALLONS.. . V . . . . 
LITERS . ' . ; ' . . . ' . . 
CUBIC YARDS . -. . . 
CUBIC METERS-. . . 
GALLONS PER DAY 

. a 

. L. 
, Y 
C 

. U 

RES 
Y O. 

k^ ' ^ i i ! m 
leuore cbbei below thatdmdibM the untt.oi 
. ; ; , . . . . . . ^ . • - . ; ' • • , . • . • ; . : ^ v . . ; . ^ . - T T T ' V : ; V - . . : • 

r : r ^ „ : • • : . . • • ' • • : . . • • ' • • •• ' ? ; v " *•.." > - t o i ' ^ ; ^ 3 - p R o - , 
.-aj>3-A«>^CESS:.' 

APPROPRIATE UNITS 
^MEAiSURE FOR PROCI 

DESIGN CAPACITY. 

i 
•W^^ ; ; ; / ^ -

^ . O I . - O A I . U O N « P C R DAY O R | 
J ? « ^ ' : ^ L I T K R * PKH DAY 

y^j^-^^'i^y' yo», 
rf^ 

'se for phi$icoL ehemfea l , ' 
o r biological t n o i m e n t -

'«s«** n o t oeeurrUigin-tonka, 
lur faee I mpoundmen t* orfneine^.—..,v,^ 
a tore . Describe the p r o e e n e t In 

OALLONS FBR DAY O l t l 
.^LITERS PER DAY 
iTONS PER HOUR OR 
zMETRIC TONS PER HOUl 
'OALLONKPER HOUR O f 
LITERS PER HOUR 
OALLONS PER DAY O R | 

^,. . t . lTER8 PER DAY 
' • ^ : •• ̂ ' ' - T i > ~ ••'•'•'..'- • - : • . • " • • • ; . . > . . . 

R S 

OF MEASURE ' : 

I 
t l 

t 
I 

f»"*e • ' tk" l f -« ' .^ i«»»- *.•*.*' euV* ' 

EXAMPLE FOR COMPLETINQ ITEM I I I (shown In l lna numbersX- l m c / X T . ? ^ / o i y i : A fac i l i ty^ 'as ' twp jnoraw 
other can hold 400 gallons. The facil ity also Ims an incinerator that can burn i ip to 20 gallbris per K6ur.~;vSf*^^'^ ' 

s-PER DAY •j-iVijisJ;^-.-;^ 
TONS PER HOUR' .j.-.l'.T'.'.^ ' 
.METRICT-ONS PER HOORr,V>^^- . ;V,>^-Vl f 'J^^ lS^- j f ; **^ 
GALLONS PER HOUR: .L , , . . ; • . . .; •. . B v I ^ ^ ' S H E C T A R B S i , i . . v . . . . . ^ ' J 
LITERS PER HOUR . . - „ : , • . ' : i ; V ; ; ; ; . H . ' ' > . > f : i » ; 5 ; ? | f S ^ ; S ^ § i i ^ - ; ; v j V v d . ; : ; r ; ; i ^ 

„ ,j» wnK.can hold 200 aallons 

Of 
UJ 
ID 

S 3 
J Z 

A . P R O 
CESS 
C O D E 

(from list 
aboue , 

B. PROCESS D E S I G N C A P A C I T Y 

1. AMOUNT 
(specify, ;-»^Pi 

X.'UNIT 
OF MEA

SURE 
(enter 
aode) 

.FOR 
O F F I C I A L 
^j U S E ., 

O N L Y 

a. 
: u 

m 

ii 
-rz 

A . P R O 
- CESS 
C O D E 

(froifx tu t 
above) 

B. P R O C E S S D E S I O I ^ C A P A C I T Y 

':'<r~.V. 

l . ' U N I T 
OP MEA

SURE 
( fn ter -
e o d e , 

. •,'-KC. 
oFia< I 

^Ts 600 
IX. i l - r ^ 

^ • 5 -

U : 1 1 . 

X.2 3. 
- : * > " : - • 

y 2 0 6 :>: 

309,700 

50,000 U iJ.i 

16 ,500 

10 
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111. PROCESSES (conrinued)^ 
I C. SPACE FOR ADOITIONAU PROCESS CODES OR FOR DESCRIBING OTHER PROCESSES (Code " T 0 4 " ) . FOR EACH PROCESS ENTERED HERE 

INCLUDE DESIGN CAPACITY. 

T04 REPRESENTS TOTAL SOLVENT & FUEL RECYCLING CAPACITY 

0. 

I V . D E S C R I P T I O N O F H A Z A R D O U S W A S T E S 
A. EPA HAZARDOUS WASTE NUMBER - Enicr the 

handle hazardous wastes which are not listucl in i 
tics and/or the toxic contaminants of those hazar^o^ 

ESTIMATED A N N U A L QUANTITY - For ench lU 
basis. For each characteristic or toxlo contaminant eh^ 
which possess that characteristic or contsmin.-intJ 

UNIT OF MEASURE - For each quantity entered Iq 
codes are: . , . / 

• . - - i : •• • - • • : > - . i s - - . . • • ' . • u V . 

-ENf iL ISH U N I T O F MEASURF 

ardoui waste you^ wiH- handle. If you 
f D , ent i l l i t ie fou r -d ig i t number^t^ f r om 40 CFR, Subpart C that dascribet the characteris-

in 3([{Onn A ' ^ i m a t e the quant i ty o f ' tha t w«*te that wi l l be handlad'on an annual 
t he . tom annual'qusntity^ctf a l l ^ thapp i^^s ted wtwte/(,| thstyr iH be handled 

the uni t i 7 r r l p t u r « | o d a f Unitp!^f.mea*ur«:vvn1c|! must op used and thaappropria'.e B anter 
r^ : -< : 'C i^ T-ti-l 

- . ' ^ ^ K E ] 
POUNDS. 
TONS. . . 

^fc;^ -jMih ifciimE" • : V : ^ 

ETRIC T O l 

If facil i ty records use any other unit of measure f o r q u e n t l t y , the.uni t 
account the appropriate density or specific gravity o f the waste. tS^ ' i f igJW-

Rust: î  '?mj • , ' ; - . - i r i i C ..• "-.-'•', '^'--•» 

le raqt f l r t f uni t* of. measure-taking Into 

I code* contained In Item I I I 

' : '»'/ l 
r o f i 

lact.tha oodeW f rom the list of process codes 
'th|K.;oon—listed hazardou* watte* that potsett 

PROCESSES 
1. PROCESS CODES; _ ^ ^ 

For listed hazardous waste: For each listed hazardous:vvaste entered'ln'cblUmn'Str'telect|£ie!( 
to indicate how the waste wi l l be stored, treated, and/ordi iposed of at the faci l i ty. 
For non—listed hazardous wastes: Fur each characteristic or tox ic contamir>ant entered': 
contained in Item II I to indicate al) the processes that w i l l be used to-store,-.treat;:; 
that characteristic or toxic contaminani. . . : . • ." : . . ' . , • ' " : ' • 
Note: Four spaces are provided for ^niering process codes. If more are needed: (1) Enter the f f l r t r three as described above; <2) Enter "000" . In the 
extreme right box of Item IV-D(1); anti (3) Enter in the space provided on'p8ee.4ithe:l lhenumber|and^the additional ood9{t). ,:-;. '•;•; ' 'k^ ' i^^^^-Xi^ i i : 

' • " - -• " • •- ' " •• ' • [ • ri~ -^'•'•-' - ? : T ^ - K r - ^ r ' - - ^ - - - ^ ^ A ' ' y ^ ^ c ' : ' ' ' - • • ^ • • ' : - : ' ^ 
2. PROCESS DESCRIPTION: If a code is not listed for a proceu that wi l l ba used.'describe-the procecs In the space provided on the form;: i i ^H- fTH^^ is i ' . 

• • ' " ' • • - • • • ' • ^ • • ' ' • • • • • - • • • ' • ' ' - ' ' - ' ^ • i ^ i ^ ' ^ 

NOTE: HAZARDOUS WASTES DESCRIBED BY MORE T H A N ONE EPA HAZARDOUS WAST&.NU.MBEFV'^^usrdour.yMstes that caa te by 
more than one EPA Hazardous Waste Number shall be described on the form as fol lows: - • - -,- >"•^^^V:^-Ciiif^^^5^!^*SKt^SS?j^^ -- ̂  

1. Select one of the EPA Hazardous Waste Numbers ond enter It In column A. On the same line complete column* B,C, and D by estimating the total annual 
quantity of the waste and describing all the processes to be used to treat, store, end/or dispose of the waste. . . . . 

2. In column A of the next line enter tho oi l ier EPA Hazardous Waste Number that can be used t o detcribe-the waste. In column 0(2) on that line enter 
" included wi th above" and make no othui ^-ntrio* on that l ine. ^••-•.V<if.:v»-^V.^.'-^'^*-"-'^:'r.;;;-" -';'-' ^^ ;:.?T' :̂ v i>T 

3. Repeat step 2 for each other EPA Hazardous Waste Number that can be used to.detcribe thahazardotu. waste. , ^ ^ - - ^ : - . . J;.. I •' . . ' . ' j - . ^ ' ^ Z y y /- T,; 

EXAMPLE FOR COMPLETING ITEM IV (shown m / / n e n u m t e r t X - / , X - ^ X ^ 7 ; a n I / X • 4 t e / o w ^ - A - f 8 c l l l t y vvill treat aoddlspbsa o f an estimated 900 pounds 
per year of chrome shavings f rom leether tanning and finishing operation. In addi t ion, the faci l i ty.wi l l treat and dispose of three non—listed wastes. Two wastet 
are corrosive only and there wi l l be an estimated 200 pounds per year of each waste. The other vMste Is corroiive and Ignitable and there w i l l be an estlmatac 
TOO pounds per year of that v<aste. Treatment wi l l he in an incinerator end disposal wi l l be in a landfil l.. 

t o 
- JZ 

A . EPA 
H A Z A R D . 

I V A S T E N O 
(enter code. 

B. E S T I M A T E D A N N U A L 
Q U A N T I T Y O F VVASTFI 

C.UNIT 
OF MCA 

SURE 
(enter 
cod«> 

I'D. P R O C E S S E S X 

. PROCESS c o o e s . 
^ , ; - . - /en»r>.- - ; . " : r:; m "f^.Ui'.i'i-yf>«~- (.-•^./ai-PROCESS DESCRIPTION •,?i-}fl<^ 

•.fj^^:/^^^(lfaeode,ltnot entered I n D d ) ) ' " ^ ) ^ 

X-1 K 

D 

X-3 D 

X-4 D 

900 

400 

100 

EPA Form 3510-3 16-80) 

T 0 3 
. I I 

T 0 3 
I 1 

T 0 3 
I \ . 

—I—r-
D 8:̂ 0 

I I 
D 8.0 

I I 

D 8 i a 
T - f r 

1—r 

1; 1-

"I . I 

TTTT 

I 1 - : 

Hv^i • • - f ' - ^ ' 

included with above 
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Continued rrom page 2. 
NOTE: PhdocoPY this page beforv completing i f you have more than 26 wattee to list. F o r m A p p r o v e d OMB No. 1S8-S80004 

EPA l . o . NUMBER (enter from page I) 

w 

•: '̂  FOR OFFICIAL u»c.oNtY^vr^:^;T** '^:r 

w 

V - * * ' 

I . DESCRIPTION OF HAZARDOUS WASTES ( 

16 

1 

2 

3 

4 

5 

6 

7 

8 

. 9 : 

10 

11 

13 

14 

15 

16 

17 

18 

19; 

20 

" 2i'; 

22 

:-23; 

25 

26 

EPAF 

A. E P A 
H A Z A R D . 

W A S T E N O 
(enter code) 

JU. " 

F 

F 

F 

F 

D 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

2 

3 

5 

1 

IS >« 1 

ornr i 3 £ 10- 3(( 

B. E S T I M A T E D A N N U A L 
Q U A N T I T Y O F W A S T E 

J7 - I I 

350 

350 

1000 

1000 

20,000 

• 

17 J . 

5-80) 

continued} TL 
C . U N I T 

O F M E A -
: S U R E 

(en te r 
code) 

-

§ 
•v* 

...: 

..1 

' - ; • 

.-

'.'. 

T 

T 

T 

T 

T 

i 

s« 

-

"t 

• - • 

• • • ' • ' • 

- • • -

- - ; - : ' " . : v ^ . . i . - . ; - . ; . . , ^ - ; ; ; . . ; ; L . V D . P R O C E S S E S • ; • • • • . - . * 

• - : • ; ••• -̂  • •• : ^ - - r - • • . • * i v > r : : j r , . - -
- . 1 . P R O C E S S C O D E S ' - •.V:N' 

(en te r , ' ^ ^ i - ' ^ ' ' i 
17 - t> 

S 0 1 

S O I 

S 0 1 

S 0 1 

S 0 1 

' ' 

J7 - 2» 

P A G E 

17 - l> 

S 0 2 

S 0 2 

S 0 2 

S 0 2 

S 0 2 

* 

27 - 2» 

1 

r 7 - i > 

T 0 4 

T 0 4 

T 0 4 

T 0 4 

T 0 4 

2 7 Z% 

O F 5 

»T - I t 
1 1 

1 > 

1 • 

1 1 

' 1 1 

•I I 

• • 1 F 

1 1 

1 1 

1 1 

1 1 

1 1 

• • y I — 

1 1 

1 1 

1 1 

1 1 

1 1 ' 

1 I 

1 1 

1 1 

I I 

I I 

17 a* 

• ' . - : • - . • * • * • > " - - J v . . - . - ' "•"•••• - • • - • • , » . • 

••,-i^., .-r:--. 2 . PROCESS DESCRIPTION • 
.•;>:-'.,•;̂ ;'; •.: . W o code Is no t entered In D ( ] ) , • 

1 

CONTINUE ON FI^B 

( e n t t r "A ". "f l" , " C " . etc. behind Ihe " 3 " to identify p h o t o c o p i e d pages , 



ll 
ll 
il 
• l 
Ii 
I 

-oni inuea trom the i ront. 

IV. DESCRIPTION OF HAZARDOUS \ V A . . : T E S (con t inued) 
E. USE T H I S S P A C E T O L I S T A D D I T I O N A L PROCESS C O D E S F R O M I T E M D ( l ) O N P A G E 3. 

T04 REPRESENTS SOLVENT & FUEL RECYCLING 

fl 

I 

i 

EPA I.D. NO. (enter from pane I) \ 

1̂  
-L-

I N D 0 1 6 3 6 0 

V. FACILITY DRAWING Z 
2. 6 •? 

p 

T / « 

!• 

c 
6 
r •• ta is 

All existing facilities must include in the space provided on page 5 a scale drawing of the faci l i ty (see instructions fo r more detail). 

VI. PHOTOGRAPHS 

All existing facilities must include phoiographi (aerial or ground—level) that clearly delineate all existing structures; existirig storage, 
trpatment and disposal areas;and sites of future storage, treatment or disposal areas f^ ih^t ruct tons for mora detail). -^^'-)i.-''!^^^^ • 

^•ACrLlTY GEOGRAPHIC LOCATION 
I_AT|TUDE (deurees, minutes. & seconds) LONOITUOB (degrees, minutes, & seconds,. 

• ) 

Ij 
•j 
•j 
• l 
• l 
•l 
l | 
l l 

VIII. FACILITY OWNER 

- y i \ ^ m ^ 2 4 
K O k a u f a m ^ t a ^Wyva 

[Xl A . If the faci l i ty owner is also the facility op'.-rator as listed in Section V I I I on Form 1, "General In fo rmat ion" , place an " X " in the box to the left and 
skip to Section IX below. ' " ' : ' - " 

B. If the facil ity owner is not the facility operator as listed in Section V I I I on Form 1, complete the. fol lowing items; .-;.. '. . m . ^ _ . ! ; j i . . _ . ' _ l - . . ' . . l - ; ! . . 

/ certify under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached /! 
documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, I believethat the - .' 
submitted information is true, accurate, and complete. I am aware that there are significant penalties for submitting false inforrpation, ~f^ 
including the possibility of fine and imprisonment. 7/'^ ']''^*^":'-":'?'^'^''^'^'^^ 

A. NAME (print or type) B. SIGNATURE 

J a m e s T a r p o 

X. OPERATOR CERTIFICATION 

C. DATE SICNEO 

^ - ; 2 -<P(^ 

I - - -f.ify under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached 
nents, and that based on my inquiry of thosa individuals immediately responsible for obtaining the information, I believe that the 

su... flitted information is true, accurate, and complete. I am aware that there are significant penalties for submitting falsa information, 
including the possibility of fine and imprisonment. 

A. NAME (print or type) B. SIGNATURE 

EPA Form 351(K} (6-80) 

C. DATE SICNEO 
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Wash ing ion , DC 204 60 

y E P A Notification of Hazardous Waste Act iv i ty 

r : a 3 j J i u. 
F i l i ngNot i l i ca t ion t>«lore complel ing 
th is fo rm. The in lo rms i ion reouBt ioo 
here Is required t r i ' sw (Section 
3 0 1 0 o l t t ie Resource Conservation 
a n d Seeovery Act ) . 

Narno and Ti i le (last, f irst, a n d job t i t le / Phone Number (area code ervd number ) 

A . Name of Ins te l la i lon ' t Legal Owner B. Type of O w n e r t h i p (enter code) 

M R N H M R 

VI. Type of Regulated Wayte Activity (Mark: 'X' in the sppropriatB boxes. Refer to instructions.) 
A. H i i a r d o u s W s s t e A c t i v i t y i B. Used Oi l F i i« l Ac t l v i tWs 

D l b . Less than 1,000 k o / m o . IXJ l a . Generator 

L J 2 . Transporter 

IXJ 3.Treater/Storer/Dispo«er 
L J 4 . Urtdervround Inject ion 

I E J 5. Market or B u m H&ra rdou i W a r t e Fuel 

(enter 'X' end mark Mpproprlite boxes below) 
iX) a. Generator Marke t ing to Burner 

[X] b. Qlhat Marketer 

W c. Burner 

D 0. Of f -Spec i f lca t lon Usod Oi l Fue l 

(enter ' X ' a n d mark appropr ia te boxes be low) 

' L J a. Genoretor M a r k o l i n g to Burner 

D b. Other Marke to r 

L J c. Burner 
D 7. Sp«ci ( ic«t lon U w d O i l Fuel Marke te r (or On she Burne r ) 

W h o First C l a i m i the Oi l M e e t s Ihe Speci f icat ion 

V I I . W n r t e F u e l ^ U T X \ \ n g : T y ^ 9 0 \ C o m h \ l t X \ Q r \ D ( i ^ \ c t ( e n t e r ' X ' i n i l l eppropr la ta boxes to i n d i e a l e t y p ^ of eombux t l on r fev iee i s l i n 

wh i ch haz i rdous waste f u e l or of f -speci f icat ion u s e d o i l f ue l is burned. See ins t ruc t ions for de f in i t ions o f combus t i on devices.) 

D A. Ut i l i ty Boiler E ) 8. Industr ia l Boiler 0 C. Indus t r ia l Furnace 

JVIII. Mode of Trantportatlon /transporters only— enter 'X' in the appropriate boxfes) 

|X FIrtt or Subsequent Notification 

D A. Air • D B. Rail D C. H ighway D D. Wate t ' : D E. Other fspecify) 

'•'. ' " 'h» »PproP'i»t» box to Indicate whe the r th is Is your Instel lat ion's f i rst no t i f i ca t ion of h a i e r d o u i w a t t e a a i v i t y or • subsequent 
. ion. If this IS not your first not i f icat ion, enter your I ns ta l l i t i on ' * EPA ID Number in the space prov ided be low. 

D A. First Not i l icai ion 0 B. Subsequent No t i l i t a l i on (complete Hem C) 

EPA F o r m 8 7 0 0 . 1 2 (R»v. t l -BB) Previous ed i t ion is obsolete; 

C. Insta l la t ion 's EPA ID Number 

0 

C o n t i n u e on reve r ie 
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jcriDtion ot Hazardous Wastos (continued from trond 
r d o u i W t s t a s f r o m Nonspec i f i c Sources . Enter tho /our-d ig i t nun 
nonspecif ic sou rcesyou r insta l la t ion hnndles. Use addi t ional shoe 

I 

a 0 1 

7 

2 

F 0 0 2 

8 

3 

F 0 0 3 
9 

~ ID — For Of f ic ia l U»» Only 

RwSnsflu m ms w ffij^S 
nbor f rom 40 CA/? Part 261 .31 for eac 
s If nocossary. 

4 

F 0 0 5 
10 

h liste( 
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«i 

11 

^msssm 

T 
1 

/ A C 

1 

j ha ia rdous waste 
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12 

M 3 . H a w r d o u s W « i t B i f r o m Spec i f i c Sources . Enter the four-d ig i t numbor f rom 40 C/^fl Part 2 6 1 . 3 2 for each l is ted hazardous was te f rom 
• , specific sources y o u / ins ta l la t ion handles. Use addi t ional sheets if nocassary. 

• 

13 

19 

26 

* 

14 

20 

2S 

15 

21 

27 

i e 

22 

28 

17 

23 

29 

18 

24 

1 
30 

H 1 C. C o m m e r c i a l Chemica l P r o d u c t H a r a r d o u i Wastes . Enter tho (our-digi t numbor f rom 4 0 C f f t Part 261 .33 for each chemica l substance 
^ 5 your insta l la t ion handles w h i c h may tx) a hozardous was to . Uso addi i ionol shoots if necessary. 
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31 
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32 
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33 

, , 

38 
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41 
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^ 0 . Listed I n f e c t l o u t W a s t e s . Enter the four-dig i t number f rom 4 0 C f R Port 261 .34 for oach h a i e r d o u e was te f rom hospi tals, veter inary hos 
pitals, or medical and research laborator ies your insta l la t ion hand les . Uso addit ional sheets if necessary. 
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• o 1 

• E. Charac ter is t i cs o( N 
• - your ins ts i la t ion han 

j [ Z ] - 1 . Ignite 
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• obtaining tha inl 
• 1 there are signifi't 
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on l i s l ed Hazardous W a t t e s . Mark 'X ' In the boxes corresponding to the character is t ics of non l is led hazardous was tes 
i l e s . (See 4 0 CFR Parts 261 .21 — 261 .24 ) 

ble Q 2. Corrosive " D 3. React ive 0 4 . Toxic 
/ (D002) ' f O O O j ; (DOOO) 

enalty of law that 1 have personally examined and am fa 
:hed documents, and that based on my inquiry of those 
ormation. Ibolievo that the submitted information is true 
:anlpenalties for submitting false information, including 

• S ignature ^_________-, 

J EPA 

l l 

^ o r i T i 8 7 CX3-1 2 ( R ev. 1 1 . ^ 5)Ft« v e r n 9 

• ^ B H I 
miliar w i 
individui 
accurate 
thepossi 

r/j the information submitted in 
lis immediately responsible for 
1. and complete. I am aware that 
bility of fine and imprisonment. 

N a m e and O f f i c i a l Ti t le Hype or p r in t ) 

JAMES TARPO, PRESIDENT 

:' • 

Date S igned 
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IMDIAMA DEPARTMEMT OF ENVIRONMEMTAL MAMAGEMENT 

NANCY A. ^V\LOLEY, Cominissioner 

105 South Meridian Street 
P-O. Box 6015 

Indianapolis 46206-6015 
Telephone 317-232-8603 

December 10, 1987 

Mr. John J. Murphy 
Vice President 
American Chemical Service, Inc. 
P.O. Box 190 
Griffith, IN 46319 

Re: Part A Change 
American Chemical Service, Inc. 
IND 016360265 

Dear Mr. Murphy: 

We have reviewed your letter of July 10, 1987, where you forwarded a 
Part A change request. The addition of Tank No. 1002 to your Part A permit 
and therefore the increase in the tank storage (S02) design capacity from 
315,000 gallons to 320,700 gallons is approved. This approved Part A 
application is dated January 22, 1986. 

This tank has previously been in use at American Chemical Service Inc., 
for storage of distilled solvents which was sold as boiler fuel. The burning 
of these distilled solvents as hazardous waste derived fuel has now come under 
regulation. This process had not been previously regulated so it was not 
included in previous Part A or in your Part B Permit Application. We are also 
in receipt of your September 2, 1987, letter which amended your Part B 
Application to include Tank No. 1002. 

If you have any questions, please call Mr. Bob Cappiello of my staff at 
AC 317/232-3221. 

Sincerely, 

.7>i^a/^_ 
^ane Magee 
jsistant Commissioner for 

Solid and Hazardous Waste Management 

RJC/ram 

cc: Mr. Hak Cho, U.S. EPA, Region V 
Mr. Bernie Orenstein, U.S. EPA, Region V 
RCRA File ICld 

Mr. Terry Gray 
Mr. Jim Hunt 
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*'>EPA 
• ; • • : • • . . i U . s . ' e r f V i F i O N M K N T A L P R O T E C T I O N A O E N C Y 

H'A^ARDOUS WASTE..PERMIT APPLICATION^' 
C o n s o l l d a t o d P e r m i t s P r o g r a m 

( T l i l i i n f o r m a t i o n Is r s q u l r a d u n d e r S e c t i o n 3 0 0 5 o f J i C l t A . ) 

r. EP'A-.I;D.;NUMBER: 

J F F I C I A L USE ONLY^ 
- I C A T I O N D A T C R E C E I V E D 

Cvr. m o A day) 
C O M M C N T S -

[I. M R S T OR REVISED APPLICATION 
?lac» an " X " In th« spproprlot* box In A or D bolow (ineric one box only) to Indicate whether this l i the first appl icat ion you are lubml t t lng lor your Iseillty or 
rsviiod application. If this i i your Hrit appllcotlon ond you already know your facil i ty's EPA I.D. Numbor, or if this is a rovisod oppllcatlon. sntsr your lac l l l ty ' i 
EPA I.D. Numbor In Item I obovo. 

F I R S T A P P L I C A T I O N (ploot an 

a-
'̂ X liiow and provide the appropriate date. 

E X I S T I N G F A C I L I T Y (Sss I n i l r u c t l o n s f o r d s f l n l l l o n o f " e x i s t i n g " f a c l l l l y . 
C o m p l e t e Hum be low , ) •g 

POR E X I S T I N G T A C I U I T I E S , P R O V I D E T H I D A T E (y r . , m o . i i i d a y ) ' • 
O P E R A T I O N U E G A N OR T H E D A T E C O N S T R U C T I O N C O M M K N C E 1 3 . 
(use the box« to the left) 

I 
l l 
I] 
I) 
II 
11 
II 
I 

I J . R E V I S K D A P P L I C A T I O N (p lae* an " X " b e l o w and c o m p l e t e I t e m I above) 

\ Y \ I . r - A C I U I T Y H A S I N T E R I M S T A T U S 

1 III. PROCESSES - CODES AND DESIGN CAPACITIES [ 

x.NEW FAClt-iTY (Complete Item below.) 
r O R N E W P A C I L I T I C 
P R O V I D E T H E D A T E 
(yr„>no. ,A day) oi 'ER 
TION • B O A N OR I I 
•XPECTEo TO a c o i i 

Zl u. iI_U 

.1 I 2 . P A C I U I T Y H A S A n C O A F C R M I T 

PROCESS CODE — Enter tna code from tho Hit of process codes below that bast doscrlbos ooeh process'to be used.at the faci l i ty. Ten l ints are prov ld td for 
sntering codas, if mora l insi are noedod, enter tha codeM In the tpoco provided. If a process wi l l be used-that Is not included-ln the l i l t of codes b«low,|then 
doscrlbe tha process (Including Its detign capoclty). In the space provided on tho form //r<rn l l l -C) , 

PROCESSDE8IOW'CAPACITy;.rr ' f f lr^Mch;qVt^Mht»rod;ln oolumn'A:9ntor.th .• • - • . 
1..AMOUNX-^Ehtor-the.anipuht:v°Xi i ;^]J '^ i : : , : - ' ! -^: : : - ' -^^ ;'•••; • ^ • r ' - - ' ^ < ^ - ^ ^ v i ! y " : r ' " ' •-'•"• 
2. U N I T O F . ' M E A S U H t . - For:?echamounrLentored In column B(,1), onter the codefrorr i the |liri3(>unliiiTitfWu.r?-'P0,t'M below that describes the unit of 

measure'Uied. -Only iho.unlti'Of:rneBsuro.th^t qre listed balow should be used., 

:PBO.:-',:;.APPROPRIATE UNITS OF 

pnncF.s.S' 
-• :CH3S.>:,VMEASURE'F0nPR0CESS 
':>.'cnnp-'.'v-.-;.;.nPsinN^CAPACiTy ' 

Storage : " : : C - •""-.•....••,".• 

C O N T A I N E R f 6 o r T « l , . d t u m , . » ' « ' ) -
T A N K . . . » 
W A S T E P I L E •:••-^...-.••' :•_ ' ^ . i : - , ' 

S U R P A C E I M P O U N D M E N T ;^ , . 

D I " - i l j " " ' 
I ' I O N W C I . I . 
I , ' I U L 

L A N D A P P L I C A T I O N 
O C E A N D I S P O S A L 

S U R P A C E I M P O U N D M E N T 

SOI-^^ i - .CAULONH o n . u i T c n s 
S 0 » . \ ' : - P A U L O N » O H L I T E R S 

' . H O J - ; C U D I C . Y A W D H o n . 
• ' • - .C^JOIC 'MUTERS 

' 8 0 4 . ' . r O A L . L O N S . O R , L I T E R S 

D T * . O A L L O N S o n L I T E R S 
> D i o . ' . A c r r s - P E C T ( the v o l u m e t h a t 
. / ' - w o u l d c o v e r o n * acre t o a 

• • a s p t h o f o n * f o o t , O H 
• H E C T A R S - M B T E R 

0 « l A C R E S o n H E C T A R E S 
D » « a A L L O N S P B R D A Y O R 

. L I T E R S P E R D A Y 
OeS. , O A L L O N S - O R . L I T E R S 

• .J'. - . . ' ' • •• / • ' - • . . - * ^ 7 ; . 

^•pRnbps^i^';iaQhiJv^-;vnnnF-

PRO
CESS 

APPROPRIATE UNITS OF 
MEASURE'FOR PROCESS 
-"••nF.'ilfiN HAPAniTY 

T r e a t m e n t : ... ;...; - . . ,VJ :^ . . :<v>, 
• .TANK. . . . / l ^ . C ' i i - : r ^ ^ : . 

" S U n P A C E I M P O U N p M K N T i + - ' . r ' 

I N C l N E R A T O r t : . . - ! . ! ' ; " • . : ' 

OTHER (Use forphyslcal,:chemleol, 
thermal or blologlcol treatment i' '" 
processes not ooourringltt' lonha 
surface Impoundments opirioiner- ' 
alort. Describe the.proeesses:li%-

.the space provlded;..Item~JU-C;) •• 
.— - . - ' i l ' : ' . . ^ " : -

.,.T0« G A L L O N S P E R D A Y OR 
L I T E R S PER D A Y 

' T O X S A L L O N S P E R D A Y OR 
' L I T E R S PER D A Y 

. T.eS T O N S PEIS H O U R O R 
• - " . M B T R I C T O N B P E R H O U R I 

• O A L L O N * PER H O U R o n 
L I T E R S PER H O U R 

T 0 4 C A L L O N S PER D A Y OR 
L I T E R S PER D A Y 

U N I T O F MEASURE • 

.. ' .UNIT.OF'. ' 
.'•^MEASURE' 

-•"- •CODE; • 

'(.> ' UN ITOF . ' 

- U N I T O F MEASURE • 
G A L L O N S . . . 
L I T E R S . . 
C U B I C Y A R D S 
C U B I C M E T E R S . . 
G A L L O N S PER O A Y 

. L 

. c-

. u 

L I T E R S P E R D A Y . . . . . . 
T O N S PER H O U R 
M E T R I C T O N S PER H O U R . 
O A L L O N S PER H O U R " . , . 

M E A S U F l E : ( l ' ^ * ^ i « ^ 7 : f A 

T.—T^.^- .<».cr'-V. • . 
OF MEASURE'-

U N I T O F 
M E A S U n i 

CODE 

: v : . >ACRB-PEET . .. . . 
; H E C T A R E - M E T E R . 

L I T E R S PER H O U R . . H 

K.''i-\--V.: • " ' ; ' ! : A C R E S . - . . . , . , . 
;^*-1;^:-- | i r ."-^HECTARE»:. ' ; . , - , 

. A 
, P 
, O 
'Q 

EXAMPLE FOR COMPLETINO ITEM I I I ( ihown In line numbers X . I a n d X - 2 be low) : A faci l i ty hos.tyyo.storapo tonks, one tank can ho ld 200 Balloni end tho 
IJ j thsr can hold 400 gallpni. Thefodl l tv/elso ho i . in Incinerator thot can burn up to 20 gal lonipor hou( i ; v , - ' y •''• 

, ! ' ' — ' . — ' - . ^ — ' ! " ' ' 1 • I ' 1 1 . I ' ' " • ' • — . . ^ ^ — ' '. ' . ; ' ' . ' ' ^ ' ' • ' ' ' V .'!' ' ' ' 2ijivr 
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A . PRO 
CC83 
C O D E 

(trom list 
above. 

••..'.'.'•;. l , 'AMOUN.T r ' . l - v . • 
•f«P«f('>/;4,l'",j;...:,^:— 

A . PRO; 
. ' C E 8 8 -
• C O D E ; 

(from lilt 

•t-*',;..;;, •.?^VVi*siiiv-;-si-'^.;i-r- •--• • '• 
' .^.•••^•.,-\'.ri-ti,;,.'-ii:-AMOUN-T:.---'^, 

/v^ i i^ f ' i ^Ms^^^y^yy^. 
.•.-.••..•<.i'.i!.'.MV>TfA-,.-i.i.-:.'..>!•.>:/-•• . . 

2. U N I T 
O P M E A 

S U R E 
(en te r 
c o d e . 

F o n 
o r r i c t r 

USE 
O N L Y 

M S 0 -2 :̂̂ !̂̂ Mî M^̂ ^̂ ••̂ ^̂ -•r: 
^M- 2i2s: u. 

II 
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SI 0 

l » • 1 ( 

3 2 0 , 7 0 0 

5 0 , 0 0 0 
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./^TION'OF HAZARDOUS WASTESYco/>r//nietf;. 
HIS SPACE TO L I S T A D D I T I O M A L PROCESS C O D E S F W O M I T E M D( I ) O N P A G E 3 

T04 REPRESENTS SOLVENT. £. FUEL RECYCLING 

il i x i i t l ng lacl l l i lei mut t Include In the space provided on page 6 o scale drawing of tho facil ity (soe Instructions lo r more detail). 

[.PHOTOGRAPHS 

.11 existing facilities must include photographs (aerial or ground—level) that clearly delineate oil existing structures; existing storage. 
oatrrrnt and disposal areas; and sites of future storage, treatment or disposal areas (see Instructions for more detail). 

j i .LITY GEOGRAPHIC LOCATION 
LATITUDE (degress, minutes , A seconds . L O N G I T U D E (degrees, minu tes , A s e e o n d i , 

3 A. If the facility owner Is alto the facility oporotor at listed In Section V I I I on Form 1. "Genorol I n fo rma t ion " , place an " X " In the l>ox to the lai t and 
ik ip to Section IX below.. 

3. 1( the iBcillty owner J» not the iBclllty oporator DS listed In Section V l l l on Form 1, complete the.vlbl lowlno.ltems: 

•ertify under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached 

t cuments, and that based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the 
omitted information Is true, accurate, and complete. I am aware that there are significant penalties for submitting false information, 
:iuding the possibility of fine and imprisonment. . . : • ; : • . . 

M A M E fpri;i( or lype) 

Jarties Tarpo 

OPERATOR CERTIFICATION. 

B. SIGNATURE C. DATE SIGNED 

/^U^^y S'Z 

i srtif'-yrider penalty of law that I have personally examined and am familiar with the information submitted In this and all attached 
:u/ •', and that based on my inquiry of thosa Individuals immodiatoly responsible for obtaining the Information, I believe that tho 
Dnr, information Is true, accurate, and complete, I am aware that thereare significant penalties for submitting false Information, 
•Juding the possibility of fine and imprisonment. 

.NAME (pnnt or type. 0. s i c N A T u n e C. OATC SIGNED 



tha front. 

,^SSES fcontinued) jamMBBaKS^ 
. FOR ADDIT IONAL PROCESS CODES OR POn DCSCRIOINO OTHER PROCESSES (Code " T 0 4 " , , POR EACH PROCESS ENTERED H i n C 

.aOE DESIGN CAPACITY. 

T04 REPRESENTS TOTAL SOLVENT S. FUEL RECYCLING CAPACITY-
I 
I 
I 
I 
I 

IV. DESCRIPTION OF HAZARDOUS WASTES 
A. EPA HAZARDOUS WASTE NUfvlBER - Enter tho~four-digit numoor from 40 CFH, Subpart 0 for each lilted hszardoui waits you will handle. II y 

handle hazardoui waitsi which ore not listed in 40 CFR, Subport 0, ontor the lour-dlglt numborW from 40 CFR, Subport C that deicrlbei the eharactt̂  
tici and/or the toxic contamlnanti of thoio hozardoui weiies. 

B. ESTIMATED ANNUAL' QUANTITY - For oach llitod warte entered In column A eitlmats th»;qu8ntltvr;pMhBt wetta that will be handled on an anni 
batli. For each eharsetarlitic or toxlo contaminant entered In column A estimate the total annual-quantity.of all tha-non—llited wsita/W that will be handl 
which poitfM that charaotirlitlc.or contominant. 

UNIT OF MEASURE:—.-Foreach quantity.entered In column B onter the unit 
codaiara: • • .\i.'V-'^i.''••:,i-:--

ENflLISH UNIT'QF MEASURF 

of msaiure coda. Uhlti^ofihieaiur* Which muit be uied and the appropr 
• . -—".-T7':.->-.y"i-K.'>r'.- •-

1 
JI 

I 
CODE. 

p o u N t i s . . . , : . . . . , . . , . p 
TOTNS. . . . . , , . , T 

M£iauiumi:aEMEAsuB£- CODE 
KIUOORAMS . . . . . . . . . ^ , . . . ,. K 
METRIC TONS ... .V... ; '. . . . • . M I 

.If facility record! uie any.other unit of maeiure^for quantity, tho uniti ofrmoeiure nvuit be converted Ihtdona of tha raqulrad unlti of meaiura talctna Ir 
I account the ipproprlati denilty or ipeclfic gravity of .the woite 

D.iPHOCESSES I I . PROCESS CODES: . • • - . 
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APPENDIX B 

STORAGE TANK ASSESSMENT AND CERTIFICATION 
RCRA TANK FARMS #1 AND #2 



ATEG Associates, Inc. 

a 1501 East Main Street • Gritfitt), Indiana 46319 (219) 924-6690/(312) 375-9092 
a 130 Eisenttower Lane South • Lomt>artl, Illinois 60148 (312) 932-0070 

January 11, 1988 
file 7-3227 

American Chemical Services, Inc. 
ATTN: Mr. John J. Murphy, Vice President 
420 S. Colfax Avenue 
P.O. Box 190 
Griffith, IN 46319 

REPORT 
Storage Tank Assessment and Certification 

American Chemical Service, Inc. 
RCRA Tank Farms #1 and #2 

Griffith, Indiana 

Dear Mr. Murphy: 

We have completed our assessment and certification of twenty 
one (21) above-ground RCRA waste storage vessels. This work 
was completed in general accordance with our proposal dated • 
April 30, 1987. 

A narrative summary of our evaluation of these vessels is 
presented in the body of this report. Based on our evaluation, 
we certify that in our opinion, these tank systems are 
adequately designed, currently have sufficient structural 
strength, and are acceptable for storing the specified 
materials. 

We trust this inforrriation is sufficient for your needs. 

Very truly yours, 
Atec Associates,>Inc. 

ATEC OffkMS 

Corporata Offlca: 
Indlanapolio, IN 

Oflloass 
Atlanta. QA 
BoMmora. MD 
Birmingham, AL 
Chicago. IL 
andnnad. OH 
Dallas. TX 
Dayton, OH 
Denver. CO 
Fraaport, TX 
Gory. IN 
Houaton, TX 
Huntaviila, AL 
Lexington. KY 
Loulaville. KY 
Newport NC 
Raleigh. NC 
Salisbury, MO 
Savannah. GA 
Washington. DC 
York, PA 

AillBates: 
Alexandria, VA 
Norfolk, VA 

Geologist 
tanf or. 

, 3 ^ \> ) \ j ) iM\^^ 
John W. Weaver II, P.E. 
Vice President 

Geoiectinical, Materials A Environmeirtal Engineers 
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storage Tank Assessment and Certification 

American Chemical Services 

RCRA Tank Farms #1 and #2 

Griffith, Indiana 

1.0 INTRODUCTION 

1.1 General 

ATEC Associates, Inc. (ATEC) was contracted by American 

Chemical Services (ACS) to prepare this written assessment of 

existing RCRA Storage tank facilities currently in use at ACS 

in Griffith, Indiana. This assessment is based upon a review 

of design standards, ACS vessel inspection records and reports, 

plumbing and piping pressure test results, hydrostatic test 

results, and an on-site visual inspection of each tank system. 

We did not perform testing of welds of perform independent 

design calculations. 

This assessment report was prepared in accordance with the 

requirements outlined in 40 CFR 264.191 and presented in detail 

in interpretation of the regulations, we reviewed and addressed 

more detailed requirements set forth in the "Technical Resource 

Document for the Storage and Treatment of Hazardous Waste in 

Tank Systems", U.S. EPA Office of Solid Waste, December, 1986. 

1.2 Organization 

The results of our assessment and findings are presented in the 

body of this report. Pertinent data, including tank I.D. 

numbers, installation dates, capacities, and tank contents are 

summarized in the "Tables" Section. Results of leak tests and 

our visual inspections for each vessel are presented in 

Appendix A. General tank information, including company 

inspection reports and a written assessment of tank shell 

thicknesses are presented in Appendix B. 

ATEC 



1.3 Subject of Assessment and Certification 

In summary, twenty one (21) RCRA waste storage tanks are 

addressed by this assessment report. A list of tanks and their 

I.D. numbers is presented in Table 1. The RCRA storage tank 

locations are shown in Figure 1. 

1.4 Design Standard Assessment 

Based on our visual observations and conversations with Mr. 

John J. Murphy of ACS, all tanks were designed in accordance 

with the document API Standard 650, "Recommended Rules for 

Design and Construction of Large, Welded, Low-Pressure Storage 

Tanks." 

1.4.1 Shell Thickness Testing 

All tank shells were testing for thickness of the tank walls, 

and roof, by ACS personnel during the summer of 1987. 

Thicknesses were measured using a Parametrics Ultrasonic 

Thickness Gauge, Model 5226. Each tank was measured by first 

scraping the painted surface to the bare metal. A thin film of 

conductivity grease was applied to the area and the measurement 

was taken. The equipment was recalibrated for each tank from a 

standard block. The number of points measured for each tank 

was based on the variation of the readings. 

For dish bottom tanks, a minimum of three readings were taken 

on the bottom dish, one about 12" from the bottom nozzle, one 

halfway to the sidewall, and one 12" from the sidewall. 

Further, readings were obtained 6 inches up the sidewall, one 

on either side of the first seam and one on either side of the 

second seam. If discrepancies developed, more readings were 

taken. The flat bottom tanks were measured at the following 

locations: Two 6" up the sidewall (one adjacent to the 

transfer nozzle), one one either side of the first seam, one on 

either side of the second seam and one on the either side of 
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the third seam. Again, if discrepancies developed more 

readings were taken. The recorded metal thicknesses were based 

on the minimum readings. 

Tank thickness test results indicate that tank wall thinning 

has been consistently small. Two verification measurements per 

tank were taken by ACS personnel and observed and recorded by 

ATEC on December 9, 1987. These verification measurements 

deviated a maximum of 8.5 percent from earlier measurements, 

with a absolute mean variation of approximately 2 percent. 

1.5 Hazardous Characteristics 

According to U.S. EPA Guidance, an assessment of hazardous 

characteristics for handled wastes should address the 

compatibility of handled wastes with tank and or liner 

materials. Our compatibility assessment was prepared by 

evaluating loss of tank thickness as documented by ACS 

personnel in the attachment reproduced in Appendix B. 

The tanks subject to this assessment are constructed of A 283C 

carbon steel. With the exception of tanks #1A, #1B, #116, 

#120, #121, #203, #206, #212, average yearly shell thickness 

loss rates are less than the "conservative" limit of 0.002 

inches per year prescribed in the U.S. EPA guidance 

document. We therefore believe that these tanks are 

sufficiently compatible for continued similar use. 

The following tanks lost more than 0.002 inches per year of 

shell thickness: 
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T ank I.D. 

#1A 

#1B 

#116 

#120 

#12i 

#203 

#206 

#212 

Average Thickness Lost Per Year 

0.004 inches 

0.0039 

0.005 

0.0023 

0.004 

0.0021 

0.0022 

0.0074 

To evaluate these tanks, ACS has calculated minimum allowable 

shell thicknesses using the method outlined in API 650 A 4.1. 

Using this method, ACS has determined that current (1987) shell 

thicknesses for these tanks still exceed the minimum API 

thickness requirements (including a corrosion allowance) by 

factors of 1.3 to 14. Based on the greatest calculated shell 

thickness loss rate of 0.0074 inches per year. Tank #212 should 

maintain a sufficient shell thickness for approximately five 

(5) years. Thus, with annual shell thickness monitoring, we 

believe that these tanks also exhibit sufficient compatibility 

for continued similar use. 

1.6 Leak Test Results 

Vessels #202, #203, #204, #205, #206, #210, #211, and #212, 

located in tank farm #1, were each hydrostatically tested by 

transferring product such that each tank was observed at full 

working capacity. No visible signs of leakage were observed 

for these tanks. Further, this hydrostatic test served to 

demonstrate that these tank posses sufficient strength to 

contain their full hydrostatic loads. 

Due to their unique contents, the stored wastes contained in 

tanks :fAl, #81, #116, #117, #118, #119, #120, #12'1, #122, #123, 

=124, ^125, and #126, product could not be transferred to fill 
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each tank to working capacity. Therefore, these tanks were 

subject to a exterior visual inspection described below. 

Ancillary equipment for the twenty one (21) tanks subject to 

this assessment was pressure tested for tightness using a 

method developed specifically for the system. The ancillary 

equipment is defined as all piping, valves, joints, gaskets, 

and pumps associated with each tank farm, within the boundaries 

shown in Figure 1. Nitrogen was applied to each of the lines 

at a minimum of 2 5 pounds per square inch. 

A soap water mixture was applied to the pumps, joints, welds, 

and valves of the entire system to facilitate detection of 

nitrogen leaks. Points in the system that failed to be 

pressure tight was immediately repaired and retested to assure 

tightness. At completion of pressure testing, all ancillary-

equipment within each tank farm passed this leak test. 

1.7 Visual Inspection Results 

The twenty one (21) tank systems subject to this assessment 

were physically inspected on December 9, 1987 by ATEC. The 

check list used for the inspection was based on the publication 

"Guide for Inspection of Refinery Equipment, Chapter VIII -

"Atmosheric and Low-Pressure Storage Tanks" published by the 

American Petroleum Institute. Listed below are the items 

physically inspected at each system. 

Anchor bolts - where possible 

Welds 

Pipe supports 

Nozzle connections 

Tank walls 

Roof foundations 

Vents and controls on tank roof 

Gauges in operation 
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Protective coating 

Indication of any leaks 

Name plates 

General Housekeeping 

All 21 tank systems appeared to be in a good state of repair. 

We observed no deficiencies that appeared to affect the 

structural integrity of the tank system. The check list from 

the inspection of each tank is included in Appendix A. 

1.8 Oualifications 

At the time of this assessment, vessels and ancillary equipment 

subject to this certification were assessed to be free of 

leaks, structurally sound, and in a good state of general 

repair. In my opinion, the extent and scope of this study is 

in general accordance with the EPA guidance as expressed in the 

U.S. EPA "Technical Resource Document for the Storage and 

Treatment of Hazardous Waste in Tank Systems," December, 1986. 

However, with the passage of time, site conditions or equipment 

usage conditions can be subject to change. Therefore, periodic 

reviews of system conditions should be completed. These 

reviews should include continuation of routine and non-routine 

inspection and maintenance of all vessels (including annual 

shell thic)cness monitoring) and ancillary equipment used to 

store, treat, or handle hazardous materials. If the usage or 

application of the facilities described in this report are at 

any time changed materially from the conditions described in 

this assessment, or if during operation, routine maintenance, 

or inspections it is discovered that information presented in 

this assessment is incorrect, of if observed leakage does 

occur, we should be informed immediately since the validity of 

our findings may be affected. 
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1.9 Certification Statement for Existing Tank Svstems 

I, John W. Weaver II, P.E. Certify for ATEC Associates, Inc., 

the following. These findings were obtained in accordance with 

standard petroleum industry and standard engineering 

practices. No other warranties are expressed or implied: 

1. I am a qualified registered professional engineer and am 

not an employee of American Chemical Services, Inc. or an 

American Chemical Services, Inc. subsidiary. 

2. The term "Tank System" in this Assessment and Certification 

refers to the following tank systems subject to this 

assessment: #116, #117, #118, #119, #120, #121, #122, #123, 

#124, #125, #126, #A1, #B1, #202, #203, #204, #205, #206, #210, 

#211, and #212 as identified and located in this assessment 

report. 

3. In my opinion, based on my review of, or the review of 

others under my direction, the Design Information for these 

Tank Systems indicates that the Tank Systems have sufficient 

structural integrity and are currently acceptable for storing 

the materials identified in this assessment report. 

4. In my opinion, the tank systems are adequately designed and 

currently have sufficient structural strength and compatibility 

with stored materials to ensure that it will not collapse, 

rupture, or fail. 

I certify under penalty of law that this document and all 

attachments were prepared by me of under my direction or 

supervision in accordance with a system designed to assure that 

qualified personnel properly gather and evaluate the 

information submitted. Based on my inquiry of the person or 

persons who manage the system, or those persons directly 

responsible for gathering the information, the information 
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submitted is, to the best of my knowledge and belief, true, 

accurate, and complete. I am aware that there are significant 

penalties for submitting false information, including the 

possibility of fine and imprisonment for knowing violations. 

jj\.lN.i.^U)< 
JohrTw. Weaver I I , P .E. 

19478 

Professional Engineer's Number 

Vice President [ 
» • 

Title 

ATEC Associates. Inc. 

Firm 
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TABLE 1 
Listing of Vessels Subject to Assessment 

Tank year Capacity Contents Design 
installed (Gal) *1 *2 

116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
Al 
BI 
202 
20-3 
204 
205 
206 
210 
211 
•7 12 

220 

1982 
1982 
1982 
1982 
1981 
1981 
1981 
1973 
1973 
1973 
1973 
1931 
1981 
1977 
1977 
1977 
1977 
1977 
1977 
1977 
1981 
1981 

10 
10 
10 
10, 
6 

10 
10 
19 
19 
19 
19 

^ 
<-> 

18 
16 
17 
18 
17 
23 
23 
24 
1,< 

800 
800 
800 
800 
0(1)0 

500 
500 
500 
500 
500 
, 500 
750 
750 
. 00(5 
, (I) 0 0 

, 000 
. 000 
, 000 
, 000 
,000 
. (1)0(1) 
•)00 

b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
a 
a 
c 
c 
r 

C 

C 

C 

C 

C 

C 

a 
a 
a 
a 
a 
a 
a 
b 
b 
b 
b 
a 
a 
c 
c 
c 
c 
c 
c 
c 
C 

a 

* 1 ) 5i-

b-

c-

*2) 

Metlnylene Chloride, 1,1,1 Trichlcrethy 1 ene 
Trichlorethylene, Perchloroethylene. 
Acetone, Methanol, Methyl Ethel Ketone, 
Isooropyl Alcohol, Toluene, Hexane, 
riethly Isobutyl Ketone, Butyl Acetate, Xylene 
Mineral Spirits, Butyl Celloeolve, Butanol, 
Ethyl Acetate. 
All of the above. Chlorinated not o v e r 20"/. 
of the total concentration. 

a- Vertical on legs on a concrete slab, 
b- Vertical with a flat bottom on 

a concrete slab, 
c- Vertical with a flat bottom on 

a slag foundation. 



T.-\BLE 2 
;i-on of S h e l l T l i i c k n e s s T c s c i n c 

-JlKRiC/v:^ _^H 

..-..i.-\ .-.bo.-Joi 

'. .-^_ J.'N . .•; i - _ : ^ 1 . 

;"~iLc 7-3227 

Tank 
U'umoec 

Zl 

L-':iC-\L S c i v / ICi : 

. ' . ' ^ ^ . i 

.'•.easur i.ncj 
P o m e 

e v a c i o n ( f t ) ;' 
* * * * * * * * * * * * * * * * * ' * * • * * * * « * * » * 

l i 6 

117 

113 

119 

120 

121 

122 

123 

124 

125 

126 

Al 

l i l 

202 

2U3 

204 

205 

206 

213 

211 

212 

10 
LO' 

y 

y 
9 
9 
9 
9 
5 
5 
5 
5 
5 
5 
7 
7 
7 
7 
7 
7 
7 
7 
5 
5 
5 
5 
7 
7 
6 
6 
7 
7 
7 
7 
7 
7 
7 

7 
7 
7 

ank S ide 

Thickness 
( i n ) 

5/37 

^ 
, > 
3 

: 1 

s 
. 1 

s 
i-i 
rl 
W 
11 

vv 
r^ 

w 
C 

w 
t: 
w 
rr 

w 
E 
W 
E 
W 
F 

w 
s 
I , 

s 
; j 

s 
« 

s 
Ĵ 

5 
N 
S 
l i 

S 
•.-i 

s 
.•i 

J . 2 3 5 
•J. 238 
J .220 
0.230 
0 .226 
0 .230 
0 . 2 4 i 
0 .243 
0.242 
0.246 
0.234 
0 .240 
3 .249 
0 .249 
0 .240 
0 .240 
0 .236 
0.244 
0 .236 
0 .240 
0,234 
0 .237 
0.446 
0.439 
0.420 
0 .432 
0 .168 
0 .170 
0.144 
0 .148 
0.150 
0 .146 
0.107 
0.177 
0 .222 
0 .214 
0.162 
0 .155 
0 .168 
0 .169 
0 .162 
0 .167 

ABSOLUT 

12/9/37 

Chan 
Thickness 

( i n ) * l 

3e 
Th i cknes s 

l 
* * * * * * • * * * * * * * * * * * # * * » * * * * * * * 

0.236 
0 .240 
0 .235 
3 .229 
0 .231 
0 .232 
0 .242 
0 .247 
0 .254 
0 .254 
0 .243 
0 .238 
0 .249 
0 .248 
0 .235 
0 .242 
0 .239 
0 .240 
0 .235 
0 .238 
0 .233 
0 . 2 3 1 
0 .452 
0 .450 
0 .430 
0 .432 
0 .162 
0.164 

- 3 . 1 4 5 
0.144 
0 .143 
0 .144 
0 .171 
0 .171 
0 .219 
0 .218 
0 .162 
0 .158 
0 .176 
0 .178 
0 .153 
0 .158 

.-lEAN: 

E .-•lEAiNi: 

0 .001 
0 .002 
0 .015 

- 0 . 0 0 1 
0 .005 
0 .002 
0 .001 

- 0 . 0 0 1 
0 .012 
0 .008 
0 .009 

- 0 . 0 0 2 
0 .000 

- 0 . 0 0 1 
- 0 . 0 0 5 

0 .002 
0 .003 

- 0 . 0 0 4 
- 0 . 0 0 1 
- 0 . 0 0 2 
- 0 . 0 0 1 
- 0 . 0 0 6 

0 .006 
0 . 0 1 1 
0.010 
0 .000 

- 0 . 0 0 6 
- 0 . 0 0 6 

0 .001 
- 0 . 0 0 4 
- 0 . 0 0 7 
- 0 . 0 0 2 
- 0 . 0 1 6 
- 0 . 0 0 6 
- 0 . 0 0 3 

0.004 
0.000 
0 .003 
0.008 
0 .009 

- 0 . 0 0 9 
- 0 . 0 0 9 

0 .4255 
0 .8403 
6.8132 

-0 .4348 
2.2124 
0.3696 
0 .4149 

-0 .4032 
4.9537 
3.2520 
3.8462 

- 0 . 8 3 3 3 
0.0000 

-0 .4016 
- 2 . 0 8 3 3 

0 .8333 
1.2712 

- 1 . 6 3 9 3 
- 0 . 4 2 3 7 
- 0 . 8 3 3 3 
- « . 4 2 7 4 
- 2 . 5 3 1 6 

1.3453 
2.5057 
2.3810 
3.0000 

-3 .5714 
-3 .5294 

0.6944 
-2 .7027 
-4 .6667 
- 1 . 3 6 9 9 
- 3 . 5 5 6 1 
- 3 . 3 8 9 8 
-1 .3514 

1.8692 
0.0000 
1.9355 
4.7619 
5.3254 

- 5 . 5 5 5 6 
- 5 . 3 8 9 2 

*********************** 
0 .0005 
0.0049 

0 .0021 
2 .1491 

••̂  positve thickness chanrje indictes a increase 
in tank wail tEUCKness. .T negetive thickness change 
indicates a decrease in wail thickness. 
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Pressure Testing 

Plant S i t e : ^ ^ 5 • ' ^ , . I- Cy h Fi le No: ^ " ^ -̂ -̂  ^ 
Tank System-•#: 11 f. - > Ji C . 1 . . . ' . .... <,. ^.^i.., 

Date : / ? - <i - ^ ^ 

Inspected by: J7^/,. . / ?? y , ' , ,̂ .•,,./f, 

1) Testing method: l \ J .6rocjf .^ ..-.'J r^.^^/-<-' '̂ < • /^ 

/ „ x.// ;c^--/^, :cr/y5^ ^-^/.-^J^ -.../ j;^j/r. / ^ ^ . ^ • ^ : , ^ 

cAecf(- /a.- y^ -y 
2) Leaks detected 

o 

3) Remedial action - results (if appropriate) 

1) L c\; r j O i y , ^c . / : , - e / • ' ' < ' ^ S L-̂ - c •• ' ' >- c ' ^ u ^ , ^ , y 

/ J y t ' ^ ' ^ y - i n c ^ / i f U C :'„• C 

\) / P y r ' u : . c ,.•./.. /i- /I..^ ^/^J '^''•• 

r -e - /Cc ' I - . ' r r 'y / ̂  f'̂ jr'--./ _. -c/ /:> ĉ  ^-. r-<:-̂  



Pressure Testing 

Plant Site: ^ C y - (r^. /X'/A File No: 7- .̂  SI^ 7 

Tank System- # : ^O^ - j ;p . .̂, ,./.. _...,..,. 

Date: /Ĵ  - 9 - ̂  7 . 

Inspected by: .-̂/.. <̂ ' ̂ . ̂  . .A 

1) Testing method: /V.(f,.^e^ .̂•.. i ^ y ^ A ^ c / .--i' ^-S'^.. 

^// ^;^,^(^i^ t ^ r / y , ^ . . \ , / , r - i ^ , . „ , / c ^ o ^ / r ^ C ^ ^ . , .'c . ^ : , 

2) Leaks detected 

6j / y<:-^ ^ / Ct r . id '^ - / :s:c c d: •.• ^ ^ c . ^ ^ ^ a j/r-.^ d 

3) Remedial action - results (if appropriate) 

ir ( IJ L i . r . r-

, » ^ y ^ r ^ . - r ' iS . . . . ^ ./.. ̂  />y •̂  , , / / - ^ . . j , .c. ̂ / r< 

/ / 
6j S u c ^ : C ^ 6 - c . y ^ ^ • ' /^ J;/̂ .̂ --- - - '^/ 

• / r - , , ..)..>. ̂ -/ ^^' 



visual Inspection 

Tank system # , / '^ 

Date: y - ^ - 7 7 

I n s p e c t e d by : .:,^//7/?-/ 

P l a n t S i t e : - ^ ^ 5 - ^ ^ . //CiTA 

F i l e N o : ^ - .^.^.7 7 

Item 
,</. 1) Weld breaks ^y 'cnc c-̂ /y . f ^ C' a t̂  i^foy, / -1 O^f ̂ c-.- 5 C-C .'/£<£ <: 

2) P u n c t u r e s ^'c : y . y - -•<--• " c^-. c/f ..^ ^ .- ^ yOu >• if L. • f :i C-. r 
1 c'a rrs 

3) Scrapes of pr o t e c t i v e coatings - /7^,;<f^ c^^.. /f ' -i /^'^j-/ y 

/^' 
:,,/ 6 r y . 

) Cracks /^cw^ ^ - ^ ^ . ,- r--. / ^ (̂  -5̂ "- '^' c 

5) Corrosion ^ l . o h t Hu- - ' ^ ' ' - d'c --^ •-• - -^ yO u . A /'-.•/ ^' 

6) Loose pipe connections - indications of leaks 
/ > : C C . . .''̂ .:. 

7) others y - c . f - t r r^.- 3 /^ 

S) General House :--.eepi.".: 



visual Inspection 

Tank System # /// Plant Site: .-'/̂ Ĵ' - d^r, y y ^ A 
Date: / y <-i - 7 7 Pile ^ ^ . 7- 3>?.?^ 

Inspected by: y / V / 7 7 

Item 

1) Weld b r e a k s IVCHC c ^ A O a ^ e . y o^i Z'.jvw^j Cc, (f̂ r-.- . S o ^ / ^ e c 

2) P u n c t u r e s ,1/? a/OyPa^*'-^^ C .-._y'r',7 r ^ c f x ' ^ ^ " ^ ^ ^ - ^ j cr-̂ • 

3) Scrapes of protective coatings /^£>n<:^ tf^^..^'^ ' j .-̂ ^̂ jr/ <̂; y 
a . n (f̂  f ^ / 

4) Cracks r7<^,,e- <r.yo^ c. .'Cy'<' <ry ^/^ -5-̂ .. /2 r r' 

5) Corrosion S/ .^ih ^ •5"'-<- /̂  ̂  f cT'̂-'̂ .̂r-i"̂'-̂  , yoc->'i ^ • ' y '̂, 

6) Loose pipe connections - indications of leaks " o r - . c ^ . - i c r -

7) others r/.3,^-.- -̂̂  ^ r . - ^ . r - c c ^ " ' j - - ^'- ^ ^c.-r.--/^ 5 ^ 4 . 

General House keeoing -'•..^:^''' 



Visual Inspection 

Tank System # / /^ Plant Site: ^ ^ 5 - ̂ V. /7? ̂ X 

Date: /J- '̂Z - <J 7 File No: 7 - J ; ? . ? ^ 

Inspected by: y/^/T? 

Item 
1) Weld breaks " '^""^ o^^^ ^ .-^^ r̂  a d i fo . -y ^ Oufi^r',- ^cv:-/2<: 

2) Punctures hJc - c . . / . - . ^ ^ ^̂  x ^ . . . - . ^ ' - " ^ ^ ' ' A - ^ ^ - / ^ - - . 

/ . - . - r - : 

3) Scrapes of protective coatings /7ĉ /<- i f ^c , ^ ,y > :> y ^ j ^ A ̂  
uO^ • ^ y f c/ . 

4) Cracks / ? c n f <^V-y t̂  -̂  <" '•' ^ '^<y <f ̂ i r <̂-< ̂  /c- <• .-

5) Corrosion s l . c / y ^c./tf^-^ <:rTp̂ '-̂ -ji-c ̂  ̂  ̂  <r., ̂  ̂ -V,-^ c i^ r . - . 

6) Loose pipe connecrions - indications of leaks /? c- ^ c . y < ^ ' . ( t--

.̂ ^ ,̂ /, 7) Others ./r-j,-.-,"- -"'-''.•-'r -•.-• 'V '-, , ,-... a r r--. ̂  --r- .̂^ -5.^^.^ 

S) General House keecina j-̂-



visual Inspection 

Tank System # //7 

Date: /^^ ̂ /- J 7 

Inspected by: y / f 7 ^ 

Plant Site: y ^ S y y y i / A 
File No: 7 - 3^?^ 7 

Item 
1) Weld breaks y c f ayaj^<^.-r,^i! ' -̂ / Ẑ '̂̂  •f'-5 Oct if^y-

S (̂  '' y e iT 

2) Punctures i^o \̂ ^p^i <r.- -c -̂̂  ^ ^ ^ ^ 

o.' y.- y 

3) Scrapes of protective coatings / o o . i e if^a'^ '^ • ^ / / - ^ j - / ^ 

4) Cracks /7^^ <- a y c y o ^ r p , , Y <.-., ^6. /r-.- -jt. ̂  A> ̂  <<=> 

5) Corrosion "̂  /- c/ r 56,-, / a ^ ^ r<--v--.-.i-c /7 <̂ ;̂ .- t^Oy^ C / 

5) Loose pipe connections - indications of leaks / ' o c ' . . y ^ , , . ^ c/^ 
//, ̂  / / - y - ' t) 

7) Others .-^^i, <̂.., • -/ ::-.;...-.̂ r ( • ' c , ( -• <-' ^ ^ f " ,S'/<r- ^ 

3) Genera l House keeoir .a 



visual Inspection 

Tank System ^ ' -̂  ̂  

Date: .y--^/- 7 ? 
Inspected by: . y / ^ /T l 

Plant Site: ^ y y 

File No: 
V f fy/ , 

y-3::^2-7 

I :em 
j 1) Weld breaks - ,Vc-<- C / D / ^ C - ' ^ C ' i / .a. <̂  ( f c ^ .'i- S O C i l f ' ' ' ' - f ^ C t . ' i ^ c ^ t 

2) Punctures iVc e ' . ^ y ' ^ , : r ^ '• ̂' y ^ c - . c ^ . a . " s c. ^ ^ ^ . , / ^ . ^ c , 

3) Scrapes of protective coatings /?c^/e. r̂̂ c-̂ -̂  -J /I ̂ J--4 A y 

4) Cracks /;^^^. ^-yy,.c>. r-.. ^ .-^ .-. 

5) Corrosion /T-^;^ ^<yy>c>. .^.<c r-,. ^^, f',-.. .re.,/.';. 

6) Loose pipe connections - indications of leaks 

fo . . . - '/•••'•,--•• - v 

) Others y. ., „ . , . / 
I • ^ . - . r - C c 

/.- .y 

r r - Z ^ CJ -} 

3) General House keeping ' ' r ' ' ^ . . 



visual Inspection 

Tank System ^ /^/ 

Date: / } - H - Z ' ^ 

Inspected by: y/?1/?7 

Plant Site: ^ C-S - ^z-, /T , (f̂  

File No: 7- ,3̂ .;?̂  

Item 
1). Weld breaks h'o î e ^.i/.O/Oc--' <^>'^ <^^' ' ^ '^ ' •" •^ -5 c :>o/y ' .^ S C t ^ / a c 

2) Punctures - ^^'o .-v/j/-)̂  . . . . . . ^ c-̂ . .y .̂-^^ '̂̂ ^ / ^ > ci r- c: : u • f j 

3) Scrapes of protective coatings /•''c >•'-e cf^.^^ / s h ^ P s ^ (y x:Pe,yx{'.-v/. 

4) Cracks /^c-r'•f f̂ Ay,-̂  ----. ̂  <?>• y ^ ^ ^ ^ ^-^ Y^f,- S c - ^ / 1 ' c 

5) Corros ion S i . c./: r S u •• • c 
J 

oc.(' '̂c''"-' ̂" -̂ '•''''/ y o i ^ . y ^ . - ' ^ c ' l - r"^ 

6) Loose pipe connections - indications of leaks z'^- r̂  <.-•, .r>-̂ ,, <-̂  <̂  

7) O t h e r s y - ;,. ^ ,, ( ' , '• <r ' < -

^ 

' / ^ ^ 1 ( » • t - " ^ ' ' •'-> / ' ' • ^ 

S) G e n e r a l House k e e o i n a -((••••-^ 



Visual Inspection 

Tank s y s r e m # _ I Z 2 _ _ Pla^^t S i t e : ^ ^ f - ^ . , / > ? ^ / 

°^^^= - - ^ - ^ - ^ - ^ F i l e N O : 7 - ^ ^ ^ ^ 
I I n s p e c t e d b y : (..'A^/^; 

I 

I 

I t e m 

1) Weld b r e a k s - n o " f ĉ  jOy:> o ^ &-̂ i ^ ĉ  ̂  <r^<i^/^j Cici ^^T-^ 

2) P u n c t u r e s iVc -V/^^;,.-. ,.,, ^ ^ . . c ^ ^ . r »; c l^ yOt.--r c y ^ .-s a.^ 

r ^ - 5 . ' : ' • -• . ••'^"^ r - j ; 

3) Scrapes of protective coatings ^ o ^ ^ if̂  ..• /f - J A P ^ ^ ^ / ^ y 

4) cracks /;,.,̂  a ^ j y . , . . . , . y ^ , v̂, ^̂ ,. ^^. ,/-;,_ 

5) C o r r o s i o n / ; p ^ r Oyiyic-. e.. / (̂ -> (^a y - ^ ..5t..-/l-> 

6) L o o s e p i p e , c o n n e c t i o n s - i n d i c a t i o n s of l e a k s >.'c <f̂ ov -.-^r-^rr.-

7 ) O t h e r s '̂ •'••;- ' ,, • '̂ '̂  . c • ' • • ^ ' ' " j ' ^ - •• •- • ' ' - ' - .-,•'''•• J S / ^ - ^ ' -

5) G e n e r a l Hou s e .--.eeDir.a 



Visual Inspection 

Tank System # 1 2 3 

Date: U . ^ y - 7 ^ 

Inspected by: y / / i ^ r ? 

Plant Site: .-̂ ^ T y^y^^C dA 

File No: V- 3 .̂  :? 7> 

I tem 
1) Weld b r e a k s - ^ o r ^ e c:iyOy3 <r"^^, y o 

6a W l . / / 
.-1 y < : > , i <̂ -S C- Ci < - r 

2) Punctures /7o c .̂yjy:->c=. r . y i ^ c . y - ^ . , , <• 

3) Scrapes of protective coatings ^?OA7C- ^ i f o ^ . ^ ' ^ ^ l - - ^ / Â  ^^.., <r^^ 

4) Cracks i-^Crie O /OA'^^- -^ ' 
y c , 1 ^ c : i -r^ ĉ< .• y e 

5) Corrosion u e r-^/ JZ-J^" ^ S c ' y - c - r e - ( ^ c ^ . s : , , c . y y O ^ r . ^ - y y Otyf.-. 

6) Loose pipe connections - indications of leaks ^'c t̂ c'-r/̂ -.. c e 
„' - -V-̂ . -^5 .'•4'r '-'- ^'-•C-.C' y<:, .'yC} • > . y 

7) Others u •'̂'-̂  ^ r'c.- / 
c -' ^ 

/ 

S) General House keeping 



I Visual Inspection 

Tank system f ^ _ y 9 _ Pl^^^ 3^^^^ ^ ^ 5 - y . , P f : . A 

Date: //^ ^- ^ 7 Pi^^ ̂ .̂. -7- .-̂  ̂  p ^ 

Inspected by: y/AT/f^ 

Item 

1) Weld breaks r?c , e < ^ < ^ ^ o , . . , y c . r". ,- ̂  . ^. /̂ .. 6 0 . A . ^ 

2) Punctures ^7^ ĉ  ô ̂ ^ c - ,c .1 Y ^Y.^r-w.^ c- /' ^ c ^ . ^ y ^ . - r - c 

/ ' ^ . ^ u / / . „ ^ .'c'̂ . •'i'J 

3) Scrapes of protective coatings /u-^.'< ^ c . , ^ , , ^ . c j ^ ( 

4) Cracks n c „ e a/Oy^,: , , ' . iY ^^ rc< - -•• . ^ ^ c . - ^ c <̂  

5) Corrosion :> ' • y - ' -̂ '̂  • ' o c r s o^ ,',^.:,. o.i y3(:?<.i c V ^ o^.-^.-

6) Loose pipe connections^ - indications of leaks r ' o .̂.•, .-/̂,,... ,. 

7) Others :.'A -, ̂,, . .<•,-,- - -̂  / _̂ ^ ,. ,-. ̂  . . ^ -V . n c . - y 

5) General H ouse keeoina 



Visual Inspection 

Tank System ^ lAl S 

Date: /7:-'9- g'7 

Inspected by; y/rf/f' ' 

Plant Site: ^ C '̂  - y ^ . P A ? y A 

File No: V- 3 S > : ? ^ 

Item 
1) Weld breaks / /or^- c^^^^-<°" '̂  <̂ '̂  if'c^^A-:. <:PC. lAr-̂  .Sc^^y^c^. 

2) P u n c t u r e s >^o r^j, 7 <-/,-<-• ̂  ĉ  .̂ t̂--, c/^?'^ r .r 
^ / ^ C ^ ^ <r 1' t. .- f ̂  c *-

, i ^^ ̂-̂ X C 3) Scrapes of protective coatings /oo/-i e y^c„y- ^z - ̂ ---i y 
?<?/ w y ^ y r' 

4) C r a c k s /^cvi &• o ^ ^^ . , . ^^^ /• ^.-1 c a A '̂'.- ~5c . A^̂  ,. 

5) C o r r o s i o n u e , - y ,5 / j^x A /i ^ O ^ 6 a : , t ' c ^ yc*-> <~ ̂  /< ĉ •I ,1 ( r ' y 

5) Loose pipe connections - indications of leaks ^>c c ^ ^ . y ^ . c ^ 

v.. _ O C V J 

7) O t h e r s • ^ / . . - j - . , . . _ ^ / ^ c r ^ c - y _ " ' 1 t ' C ' ^ / f . ( • - ' C " . ' j 

• / • > : • • y 

x.. 

:) G e n e r a l House keeo ina te" •-



visual Inspection 

Tank System TI U'^^ 

Date: f 7 - 0 - ^ y 

Inspected by: y~A/7/-rA 

Item 

Plant Site: >̂'V.3 6 . , / P . y ^ 

File No: 7- .3 .-̂.7 7 

1) Weld breaks y?Ofif o/.y/Pc--• <r, > (̂  c-r^ rfd.^, ^ o oc^ f t-. 'Y'/" 
-6'c< .• f- o c 

2) Punctures /;(_; •.-̂ ..̂ ^̂ ,, -̂  e ^ . y ^ ^ . c 
.yy 

r- d/ '• C- t Lf • ' ^ Z O • -

^ c S o ^ y •• '^<j yc^ .̂ y-s. 

n 3) Scrapes of protective coatings y o / ^ r tÂ a ^ ~̂ '3 /^,^j//-

y j o I ''I t r y 

4) Cracks /'^0/--c .Tcyy^-^M "̂  ^'^ <->oA'^- - S c - ^ ' c c f 

7 

5) Corrosion y<7(<'-5- y . h f ' ^ - ^ / . j / ^ 5~c-.-.^af.- : - O r ^ C ^ ' - ^ ' - . y y-^^^ ' - ' I y / C r-t/ 

5) Loose pipe connections - indications of leaks y : > , • , • y ' 

C c' ^ . y : . . . c . 

• I c ^ C /^ 

•) O t h e r s / ^ -. .. / y . " ) 

General House keeoina -< c 



visual Inspection 

Tank System # ' ^ I 

Date: / 1 y h J^ 
Inspected by: i7 YW/yi 

Item 

Plant S i t e : V^'i • .-C-, .•'?.-'^ 

F i l e No: 7 - ;̂?.:? "7 

1) Weld b r e a k s y t c i t o Dŷ  (T-. r'r. f ix A cor-^ b ĉ  u x r-. 

5u- ,C^ 

2) Punctures /^^; ^-^.. ,y^,,^ < c -' y.-'̂ .-.,• c- /.;. - ^-j c 

,^(f sc, y " 1 ^ --"^ ' - r . 

J ''- ^ ^ J - / . 3) Scrapes of p r o t e c t i v e coa t ings /?cj-<ef y^- '<r ' ^ ^'.-.-syy-y 

4 ) C r a c k s X ' r / , r- C r ^ y i c .•>-.. ^ S^i ( ^ c Y ' r - . ^ c . ^ c . ^ 

5) Corrosion S /, <̂A A C c 0'--V. i^ -X L O ,-1 

6) Loose pipe connections - indications of leaks /? I- . -•' f '. <• c* 

r-- r-j V... ^c "-.'. 

) Others .A3. ., r^ .- r- > -•' -^ 

A, 

S) General House keeoina 



visual Inspection 

Tank System ^ /T- ./ 

Date: / /- (̂ >• Z 7 

I n s p e c t e d by : yy /^ r^ 

P l a n t S i t e : y < r s 6Ay7^^A 

F i l e No: 7 - r.?J>7 

Item 

1) weld breaks ^ c - „ , ^ . n y . c . r . f ^.. / ^ . ̂  . . r - ^ .A . . -

2) P u n c t u r e s .-/7c --.,̂ x"̂ --<••• ^ - - . - A (T" 
,/; 
^ X-

'-^<r<-.. ( / t ^ - -t̂  --^5 

• ^ -. 6- / ( ^ 
:? •'c: .-rs. 

3) Scrapes of protective coatings ^^o^ e y ^ ^ •<- :̂) /̂ .̂̂ j/'y 

> C I n A r - ^ y yO. 

4) cracks /.^.e- c - y ^ y ^ . - . - y a ^ Cu Yr-,. ^ . c ^ . ^ Y r , 

5) Corrosion /-'ĉ/e ^^yry.'o- <.̂  A- r^ JC, /-^ o.-, .-/f?r̂  

Loose pipe connections - indicatiions of leaks /'c 
/ 

'"-'' --̂'- . o 

7) Others ,/-

:.^^ yo .. 

7 --

3) General House keeping 



visual Inspection 

Tank System # _ 2 ^ Plant Site: y ^ S - y ^ . m ^ y 

D̂ ^̂ = •^:-^ ' - <r7 Pile No: y - 5^^7 
Inspected by: y/Afy>1 

Item 

1) Weld b r e a k s norn tF> ciyOy^c ^ c,^ ^ <^^ Y c ^ A-j c:>c, /-r-^ 

6 u '• P c c ê  

2) Punctures n ^ <^^y^c^^r-^^ ^ ^ . c y ^ ^ c r - o ^ y<:?c^. r /^ ^,. ^ 

3) Scrapes of protective coatings - S o ^ P :5^--y^j o ^ ^ y O a , ^ - ^ 
nec.^ ^^^ Yoŷ  o/" dA^ ̂ ..^ 

4) cracks yiĉ .e a ^ ^ . . . „ f - .,̂  ^/. /^^,.. ^,^ ŷ ^ 3c...Y.... 

5) Corrosion ^ /• 5/ / .s<r̂^ /̂  ̂  .- - - / / 

6) Loose pipe connections - indications of leaks y?^: e ^ - . y r - . , r e - -r--̂  

7) Others - s'/^--,. ,^.. . oir'.. •''-.-•' -̂̂  ,̂:-.̂  o^^.-

8) General House keeoi ng c: c , . 



visual Insoection 

Tank System # .> O -̂  

Date: / J - 9 - '^ ~> 

Inspected by: -_-̂>?•/• 

Plant Site: y9(^ *• 

File No: 7- -3 ĴJv ~7 

Item 

1) Weld breaks y)c/-> er c:3/ny>c<,- e/i (- on Zfctn/-'.:, aaA.r.-

, r 
z>C< 1^ A f t c <r̂  

2) Punctures /7c~ e i ^ - c / ^ ^ ^^/^ yO U^ct: .̂ r̂ '.S 0 . ~ r'^J.'/<<'-J 

3) Scrapes of protective coatings C^/^iy y a j , A 5c.ycyoe..:i 

4) Cracks n o „ f ^ (^/Oyoc^^e,? y o^^ C>i^(fxr.- JS'CI ^ P'<^< -̂̂  c?P 

C,r. ,1 /f-

<^/0yOi 

5) C o r r o s i o n :) A n^ A <pr̂  ~5(A<AQC^ 

-6a 6 f r c r x : ^ . ^ ^cc/ . 

cx / f ^ -5y3 ,.Y.̂  A^.^^ y Ty 

6) Loose pipe connections - indications of leaks /"'' c^i ' . rye-^c^ a ^ 

./ifiT. /^j y ^ <r Y i j / o a . j . c ^ . y o . .1 

7) Others cYr'iii.-,.^ s e ^ lAc^y Cr- sAc-.^ .-̂ ô 

8) General House keeping ^ !-><.'./ 



Visual Insoection 

Tank system #. - A r ^ ^^^^^ Site: YcT S 

Date: /? - H- ^ 7 Piî  ̂ ^. 7-5:iJl^ 
Inspected by: o'y?f/;^ 

Item 

1) Weld breaks y^on^ OyOyOc^r-^y c^^ Yo^^ ' . 5 Ou ,i^^.- Sc^ •• P^c-

2) Punctures y,̂  O y y ^ - r ^ ^ . A ^ u ' . y ^ . . . - o ^ ^ a ^ ^ Y . - ^ ^ 

3) Scrapes of protective coatings y ? o n e a ^ ^ ^ o ^ ^ . , A 

4) cracks ,;,.,,, ,yy,,... ,^^^ ^ . ^,,,/^ ^..-.^_ oY Yc:^^. 

5) corrosion 6o.>. . ^, .̂̂^ /̂ ^ -f.,-^/^., _ ,./' x^,,,^ 

6) Loose pipe connections - indications of leaks /•• 

7) O t h e r s .^- .. - •• • ^ 

3) General House keepinc 

< • / ' 



Visual Inspection 

Tank System .# ^^0 5' 

Date: / J - <7- 3^ 

Inspected by: y/yy^/;^ 

Plant Site: Y^'y. - Y^. YYyA 
File No: 7-J j^-7 

Item 

1) Weld breaks / ^ o ^ e c^</o^„ r ^ . 7 Y" c-^ Y<:^^>ir^ ^6. .̂ r-. 

-^6^ ' • f a r 
r y ^ , 

2) Punctures ^ c c:/•'^.-^ ĉ  . ^. y e . . y ^ , : < r- c r CZ ' - C ' C' . — L 

O / /• '^s<.. yyy^<^ .'Vi-. r s 

3) Scrapes of protective coatings /'c/i ̂  ĉ <yoy ĉ-r >=,. Y 

4) Cracks /->c^'^ <^y;^cr.<-, ^ ^^ cpc.Pr-., . y t . . A l ^ . -

5) Corrosion :• <̂. ̂  -W. ^ / \ A ^c.-AYr- r e . • .- C ,x y yCDii , . :• - c ^ c r . ' r - . 

6) Loose pipe connections - indications of leaks />•: \̂ 

v^' '• S; 

7) Others y ^ ,. ._, 
J ( ' *. * '^i* -̂  t-* 

• - / ^ 

General House keeoinq - '^^ r 



visual Inspection 

Tank System #, J^oC 

Date: U - ' ^ - ^r7 

Inspected by: (yyj7/r? 

Plant Site: Y ^ ^ - 6-̂ ,/.̂ -V/ 

File No: 7- J.?;? 7 

Item 

1) Weld breaks n o ^ e '^•'/y O y -• • ' ^ O y y ^ j .n ^r \i <3ct ^ ' " ' - ~5<.''-ya' ae-

2) Punctures /n^ ayy^c--•''.•. -' ^ . . , y ^ . ^ ' ^ ^ / ' ' ' ' • ' ' ^ ^ / - ^ " - ^ ^ 

i r p 5 , . / y ' : . ^ /<P<r..^3 

3) Scrapes of protective coatings ry j in .^ , . . ' -̂<° x2»̂,, ̂  /Vc-^ 

4) cracks r j o r , , a ^ ^ c . ^ r . , C c-. ac. A-. ^ c Q , 
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1. ACS Tank. I n s p e c t i o n Repor t s 

2 . ACS D e s c r i p t i o n of Tanks ( Inc lucies 
a s s e s s m e n t of Tank Sl iel l Th i cknes s Data ) 
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Yfy Yŷ /Y 

• % ! 

-rrr 
. . I . : ; 

.... , . , , , . . . 
•I M M • I' ' • I- M : 

1 : I 

I ; - ; • • 1 i - ' l . : 

• • I - i ' I H I M . 

: ^ ! I \ - - \y :y 

. liZ'/ 

I I 

! :• L 

- . -1 ' yf ' ' . . . . 1- 1 - , .yi -[_ .-(-j-, 

vavr. uĉ 77zy>ŷ y}AypACAÂ a)?£iyii 
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Del 

TANK I DENT 

l i p 

Locn I. i on A 

! ! . • ( ) 

I , f u : , i I i o n D 

it 1 A 

iii B 

IM 1 6 

iMl 7 

«1 18 

r, 1 1 9 

i; 1 20 

;; 1 2 ! 

iM 2 2 

• i; 1 2 3 

ii 1 2 - 1 . 

Ji 1 2 S 

t; 12 c. 

it 1 0 0 2 

oBKtnkHMRefl 
1987 PRESENT 

SHELL 
THICKNESS 
(IN. @ ELEV) 

tol 

220 
2-13 

DISH 
WALL 

5625 DISH 
-̂1-1̂  WALL 
5625 DISH 
.423 WALL 

DISH 
WALL 
DISH 
WALL 
DISH 
WALL 
DISH 
WALL 
DISII 
WALL 
DISH 
WALL 
DISH 
WALL 
TO 0 ' 
ABOVE 
TO G • 
ABOVE 
TO 6' 
ABOVE 
TO 6' 
ABOVE 
TO 6 • 
ABOVE 

285 
238 
313 
226 
3 H 
230 
31 1 
2̂ 12 
305 
247 
307 
230 
308 
24 0 
242 
24 2 
24 5 
240 
241 
240 
240 
232 
162 
175 

MHal HBl 

WORKING 
CAPACITY 
(GALLONS) 

ill s) 

1000 

2750 

2750 

10,800 

10,800 

10,800 

10,800 

6000 

10,500 

10,500 

19,500 

19,500 

19,500 

19,500 

11,000 

DIAMETER 
(FEET) 

5.5 

6.5 

6.5 

12 

12 

12 

'l2 

9 

10 

10 

10 

10 

10 

10 

10.5 

HEIGHT 
(FEET) 

5.5 

10 

10 

12 

12 

12 

12 

1 :? 

1!.! 

1 8 

3 3 

3 3 

.):' 

31 

1 f̂  

CO 



|M;'.! !!Oi-cr iption ol Tiinks (Hi.'t.-:'r to Individual Tank Profile Drawings) 
(con't) 190 7 PRESENT 

SHELL WORKING 
THICKNESS CAPACITY 

TANK I DENT 

^occT t i on C 

It 2 0 2 

\ \20.\ 

i i 2 0 4 

if2 0'-. 

It ; ' ( ) ( • , 

•1 2 1 f ' 

;:;• I i 

it 2 1 2 

(IN. @ ELEV) 

.24 1 TO 6' 

. 170 ABOVE 6' 

.22 1 TO 6' 

.140 ABOVE 6' 

.2 20 TO 6' 

.150 ABOVE 6' 

.240 TO 6' 

.100 ABOVE 6' 

.236 TO 6' 

.2 15 ABOVE G" 

.2 35 TO 6" 

.165 ABOVE G" 

.2 37 TO G' 

.175 ABOVE 6' 

.232 TO G' 

. 153 ABOVE 6 ' 

(GALLONS) 

18,000 

16,000 

17,000 

18,000 

17,000 

23,000 

23,000 

24,000 

AMETER 
FEET) 

10.5 

10.5 

10.5 

10.5 

10.5 

12 

1 2 

12' 

HEIGHT 
(FEET) 

" 

29 

27 

2 7 

29 

i "̂̂  

2 7 1/3 

! 27 1/3 
1 

29 1̂  
CD 

^ T 
Q 



U ^ LU 

(Wff • t )• 

TANK IDENT 

a t i H d i ^ ^ . . a ^ ^ _ . i k ^ ^ . . f i ^ ^ . j r ^ ^ ^ g s 

L o c n t i o n A 

ft20 

L o c a I i on B 

iM A 

fl I n 

IM 1 G 

(t 1 1 "/ 

IM 1 M 

II 1 1 9 

It 1 2 0 

;; 121 

'.' I 2 2 

î  1 2 .1 

fi 1 24 

fil 25 

if 1 2 G 

fM00 2 

MATERIAL 
OF 

CONSTRUCTION 

A 240 
316 S.S 

A 2 8 3C C.S 

PRESSURE 
CONTROLS 

NONE 

STORAGE 
TANKS 
OPERATE 
AT i .5 oz 

BY USING 
POSITIVE 
AND 
NEGATIVE 
BREATHING 
VALVES 

\y 

FOUNDATION 

6" CONG 

12" CONG 

CLAY BASE 
WITH 6" TO 
8" GRAVEL 
#73 

SEAMS 

WELDED 

WELDED 

OO 

t^ T 
Q 



U-2ii Description of Tanks (Refer to Individual Tank Profile Drawings) 
(con't) 

MATERIAL 
OF PRESSURE 

TANK IDENT 

Location C 

#202 

#203 

#204' 

#205 

#206 

#210 

ii 2 1 1 

ii2 1 2 

CONSTRUCTION 

A 283C C.S. 

CONTROLS 

STORAGE 
TANKS 
OPERATE 
AT +; .5 oz 

BY USING 
POSITIVE 
AND 
NEGATIVE 
BREATHING 
VALVES 

>k 

FOUNDATION 

CLAY BASE 
WITH 6" TO 
8" GRAVEL 
#73 

\k 

SEAMS 

WELDED 

0 3 

lr~ 



\, V 

TANK IDENT 

Location A 

#20 

Location B 

#1A 

#1 B 

#116 

#1 17 

#110 

#11^' 

fi 1 2 0 

# 1 2 1 

#1 22 

#123 

ii 1 2 4 

li 1 2 5 

ill 2 6 

»1()0 2 

l.('i-,i t. i o n C 

ft 2 0 2 

i^^H 

AGE 
YEARS 

21 

16 

16 

14 

14 

14 

14 

G 

fi 

1; 

1 9 

19 

19 

19 

10 

1 'i 

ORIGINAL 
THICKNESS 

INCHES @ ELEVATION 

250 DISH 
250 SHELL 

5625 DISH 
500 WALLS 

.3125 DISH 

.2 50 WALLS 

.3125 DISH 

.250 WALLS 

250 WALLS 

187 WALLS 

250 TO G' 
187 ABOVE 6' 

THICKNESS 
PAST INCHES 
USAGE AT ELEVATION 

MIXING 
VESSEL 
SOLVENT 

SOLVENT 
STORAGE 

II 

OIL 
BLENDING 

II 

II 

It 

NEW 

tl 

It 

FUEL OIL 
STORAGE 

II 

It 

II 

SOLVENT 
STORAGE 

FUEL OIL 
STORAGE 

.220 

.243 
DISH 
WALL 

.5625 DISH 

.444 WALL 

.5625 DISH 

.423 

.285 

.238 
j . 3 1 3 
: .226 
1 .314 
1 .230 
' .311 
! .242 
.305 
.247 

• .307 
.238 

. .308 
: .248 
.242 
.242 
.245 
.240 
.241 
.240 
.240 
.232 
. 162 
. 175 

.241 
; . 170 

WALL 
DISH 
WALL 
DISH 
WALL 
DISH 
WALL 
DISH 
WALL 
DISH 
WALL 
DISH 
WALL 
DISH 
WALL 
TO 6' 
ABOVE 
TO 6' 
ABOVE 
TO 6' 
ABOVE 
TO 6' 
ABOVE 
TO 6' 
ABOVE 

TO 6" 
ABOVE 

AVERAGE THICKNESS 
PER YEAR LOST 

0014 
,004 

NIL 
.0039 
NIL 
.005 
.0023 
.0008 
NIL 
.0017 
NIL 
.0015 
.0001 
.0005 
.0021 
.0005 
.0025 
.0040 
.0007 
.0003 
.0003 
.0004 
.0003 
.0005 
.0005 
.0006 
.0005 
.0009 
.0025 
.0012 

0006 
0012 

r— 



[ 1.-OI1 ' I. ,' 

' TANK 

#20 3 

#204 

#20 5 

#206 

if 2 1 0 

#2 1 1 

li 2 1 2 

AGE 
ORIGINAL 
THICKNESS 

U^osv't) 

PAST 

190 7 
FRESENr 
THICKNESS 
INCHES 

I DENT YEARS , 

18 

18 i 
1 
1 

15 

16 
1 

20 i 

I 
, 20 

( • ) 

INCH! 

.250 

.107 

.250 

.250 

.187 

iS @ ELEVATION 

TO 6' 
ABOVE 6' 
II 

It 

WALLS 

TO 6' 
ABOVE 6' 
II 

II 

• \ 

USAGE 

FUEL OIL 
STORAGE 

n 

II 

II 

" 

II 

NEW 

AT EL 

.221 

.14 8 

.228 

.150 

.240 

.180 

.236 

.215 

.235 

.165 

.237 

.175 

.232 

.153 

TO 6' 
ABOVE 
TO 6' 
ABOVE 
TO 6' 
ABOVE 
TO 6' 
ABOVE 
TO 6' 
ABOVE 
TO 6' 
ABOVE 
TO 6' 
ABOVE 

AVERAGE THICKNESS 
PER YEAR LOST 

.0015 

.0021 

.0012 

.0020 

.0006 

.0005 

.0000 

.0022 

.0009 

.0011 

.0006 

.0005 

.0036 

.0074 

< 
(NI 

I 
Q 



D-2b Tank Corrosion and Erosion 

Based on API 650 A 4.1 a minimum allowable Shell chickness 
was developed for each storage tank. 

t^(2.6)(D) (H-1) (G) 4- CA. 
(E) (21,000) 

t - wall thickness in inches 
D =• nominal diameter of tank in feet 
H =• height in feet 
G = specific gravity of liquid 
E = joint efficenty = .7 

CA. = corrosion allowance in inches 

The corrosion allowance for each tank was based on the mini
mum wall thickness required to secure the stored material 
with the maxiraim specific gravity shown in C-lb. (Waste in 
tanks) Then using the corrosion allowance, a minimum wall 
chickness was calculated by using a safety factor of 1507.. 

D-33 



ll 

D-2b The following are the calculations for each tank: 
(con'c) 

Location A 
JI.2Q 

wTth C A . = 0 t = 2.6(5.5) (4.5)(1.6) = .007 

U^7^ 

Safety factor: .007 x 1507. = .011 
With C A . = .011 c = .018 

Location B 
#1A and #1B 
Wich C A . = 0 C = 2.6(6.5) (9)(1.6) = .016 

K T O D 

Safety factor: .016 x 1507, = .024 
With C A . = .024 c = .040 

#116,#117,#118,#119 
With CA. = 0 t = 2.6(12)(11) (1.6) = 037 

urrm 
Safety factor: .037 x 1507, = .056 
With C A . = .056 t = .093 

#120 
With CA. = 0 t = 2.6(9)(11) (1.6) = .028 

14700 

Safety factor: .028 x 1507, = .042 
With C A . = .042 t = .070 

#121 and #122 
Wich C A . = 0 t = 2.6(10) (17) (1.6) = .048 

urrm 
Safety factor: .048 x 1507. = .072 
With CA. = .072 t = .120 

#123,124,125 and 126 
With C A . = 0 t = 2.6(10)(32)(1.0) = .057 

uzim 
Safecy faccor: .057 x 1507, = .086 
Wich C A . = .086 c = .143 

Locacion C 
#210 and 211 
With C...\. = 0 t = 2.6 (12) (26.3)(1.0) = 056 

uzim 
Safecy faccor: .056 :•: 150% = .084 
with CA. = .084 c = . 140 
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D-2b #210 and 211 Above 6' 
(con't) With CA. = 0 t = 2.6(12) (20.3) (1.0) = .043 

Safety factor: .043 x 1507, = .065 
With CA. = .065 t = .108 

#212 ' 
With CA. = 0 t = 2.6(12)(28)(1.0) = .059 

14700 

Safety factor: .059 x 1507, = .089 
With CA. = .089 t = .148 

#212 Above 6' 
With CA. = 0 t = 2.6(12) (22)(1.0) = .047 

mm 
Safety factor: .047 x 1507, = .070 
With CA. = .070 t = . 117 

#20 2 and #205 
With CA.^~IJ t = 2.6(10.5) (28)(1.0) = .052 

rTTT̂ J 

Safety factor: .052 x 1507. = .078 
With CA. = .078 t = .130 

#202 and #205 Above 6' 
With C.A.~^~D' t = 2.6(10.5)(22)(1.0) = .041 

Safety factor: .041 x 1507, = .061 
With CA. = .061 t = . 102 

#203 and #204 
With CA. = 0 t = 2.6(10.5) (26) (1.0) = .048 

Safecy factor: .048 x 1507, = .072 
Wich CA. = .072 c = . 120 

#20 3 and #204 Above 6' 
Wich CA. = 0 c = 2.6(10.5) (20) (1.0) = .037 

uzrm 
Safecy faccor; .037 :< 1507, = .056 
Wich CA. = .056 c = .093 
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D-2b 
(con ' t ) 

#206 
With C.A. 2.6(1Q.5)(26)(I.2 

14700 
058 

Safety factor: .058 x 150% = .087 
With C.A. = .087 t = .145 

#206 Above 6' 
With C A . = 0 2.G( 10.5) (20) ( I .2) = 

14700 
045 

Safety factor: 
With C A . = .067 

. 0 4 5 X 150% = . 0 6 7 
t = . 1 1 2 

L o c a t i o n B ( D i s t i l l a t e T a n k F a r m ) 

# 1 0 0 2 
W i t h C A . = 0 t = 2 . 6 ( 1 0 . 5 ) ( 1 6 ) ( . 8 5 ) = 

1 4 7 0 0 
.025 

-J 
J 

S a f e t y f a c t o r : . 0 2 5 x 150% = . 0 3 8 
W i t h C A . = . 0 3 8 t = .OGJ 

. i i p . . ' ' ; : ; & • ; 

0 - 3 6 



TANK IDENT 
1907 METAL THICKNESS 

AT BASE ABOVE 6' 

LocaIi on A 

#20 

Location B 

#1 A 

# 1 l.l 

#116 

#1 1 7 

#1 18 

#119 

#1 20 

it 1 21 

#122 

#1 23 

#1 24 

#125 

#12 6 

#1002 

Loca t ion C 

ft 2 U 2 

it 2 0 3 

.220 

.5625 

.5625 

.285 

.313 

.314 

.311 

. 305 

. 30 7 

. 300 

. .] 4 2 

.245 

.241 

. 240 

. 159 

.241 

.221 

.243 

.444 

.423 

.238 

.226 

.230 

.242 

.247 

.238 

.248 

.242 

.240 

.240 

.232 

. 166 

. 170 

. 148 

MINIMUM WALL THICKNESS 
AT BASE ABOVE 6' 

.018 

.040 

.040 

.093 

.093 

.093 

.093 

.070 

. 120 

. 120 

. 143 

. 143 

. 143 

, 143 

,063 

130 

120 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

. 102 

.093 



I'ANK l U E N T 

#20-1 

ii 2 0 5 

if 2 0 L. 

# 2 1 0 

;;;: I ! 

ii 2 1 2 

1 9 0 7 METAL T H I C K N E S S 
AT BASE ABOVE 6 ' 

. 2 2 8 

. 2 4 0 

. 2 36 

. 2 35 

. 2 3 7 

. 2 3 2 

. 150 

. 180 

. 2 1 5 

. 1 6 5 

. 1 7 5 

. 1 5 3 

MINIMUM 
AT BASE 

. 120 

. 1 3 0 

. 145 

. 1 4 0 

. 140 

. 148 

WALL THICKNESS 
.̂ BOVE _6_;_ 

. 0 9 3 

. 102 

. 112 

. 108 

. 108 

. 117 

jgguww^jV y.^i^w.'-'^ 



APPENDIX C 

STORAGE TANK ASSESSMENT AND CERTIFICATION, 
DISTILLATION UNITS #1 , #2, #3, #7 AND TANK #1002 



ATEG Associates, Inc 
r ' ~ -y D 1501 East Main Street • Griffith. Indiana 46319 (219) 924-6690/(312) 375-9092 

D 130 Eisenhower Lane South • Lombard, Illinois 60148 (312) 932-0070 

March 29, 19 8 3 
File 8-3037 

American Chemical Services, Inc. 
ATTN: Mr. John J. Murphy, Vice President' 
420 S. Colfax Avenue 
P.O. Box 190 
Griffith, IN 46319 

REPORT 
Storage Tank Assessment and Certification 

American Chemical Ser^/ice, Inc. 
Distillat:ion Units ?1, i 2 , #3, =7 and Tan.k #1002 

Griffith, Indiana 

)ea: Murohv; 

We have completed our assessment and certification of five-(5) 
above-ground RCRA waste storage/treatment vessels. These 
vessels include four (4) distillation units and one (1) 
storage tan.k. This work was completed in general accordance 
with our wor.k confirmation letter dated February 20, 1988. 

A narrative sumnary of our evaluation of these vessels is 
presented in the body of this report. Based on our evaluation, 
we certify that in our opinion, these tank systems are 
adeouately designed, currently have sufficient structural 
strength, and are acceptable for storage a.nd distillation of 
-he scecified materials. 

ATEC OfficM 

Corporals Office: 
Indianapolis. IN 

Office*: 
Atlanta. GA 
Baltimore. MI7 
Birmingham. AL 
Chicago. IL 
Cincinnati. OH 
Dallas. TX 
Dayton. OH 
Denver. CO 
Freeport. TX 
Gary, IN 
Houston. TX 
Huntsvrlle. AL 
Lexington. KY 
Louisville. KY 
Newport. NC 
Raleigh. NC 
Salisbury. MD 
Savannah. GA 
Washington. DC 
York. PA 

AlflliateK 
Alexandria. VA 
Nortolk. VA 

We trust this i.nformation is sufficient for your needs. 

Very truly yours, 
Atec Associates, Inc. 

\,J=t5fin'M. McBride 
^y^Hydrogeologist 

W. Wea'ver II, P.E. 
'Vice President 

G e o t e c h n i c a l . M » t p r f p l « Jt Pf»wir««»*»•«• » l Pe^n i ^ * 
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Storage Tank Assessment and Certification 

American Chemical Services 

Distillation Units n , #2, #3, #7 and Tank =1002 

Griffith, Indiana 

1.0 INTRODUCTION 

1.1 General 

ATEC Associates, Inc. (ATEC) was retained by American Chemical 

Services (ACS) to prepare this written assessment of the above 

referenced RCRA storage/treatment tank facilities currently in 

use at ACS in Griffith, Indiana. This assessment is based upon 

a reviev; of design standards, ACS vessel inspection records and 

reports, plumbing and piping pressure test results, hydrostatic 

test results, and an on-site visual inspection of each tank 

system. We did not perform testing or welds or perform 

independent design calculations. 

This assessment report was prepared in accordance with the 

requirements outlined in 40 CFR 264.191. To address current 

regulatory interpretations of these regulations, we have also 

reviewed and addressed more detailed requirements set forth in 

t.he "Technical Resource Document for the Storage and Trea-nen-

of Hazardous Waste in Tank Systems", U.S. EPA Office of Solid 

Waste, December, 1986. 

1.2 Oraanization 

The results of our assessment and findings are presented in the 

body of this report. Pertinent data, including tank I.D. 

numbers, installation dates, capacities, thickness summarys and 

tank contents are summarized in the "Tables" Section. Results 

of pressure tests and our visual inspections for each vessel 

are presented in Appendix A. General tank information, 

including company inspection reports and a written assessment 

of tank shell thicknesses are presented in Appendix 3. 



1.3 Subject of Assessment and Certification 

In summary, four (4) distillation units and one (1) waste 

storage tank are addressed by this assessment report. A list 

of tanks and their I.D. numbers is presented in Table 1. The 

RCRA storage treatment tank locations are shown in Figure 1. 

1.4 Design Standard Assessment 

Based on our visual observations and conversations with Mr. 

John J. Murphy of ACS, storage tank #1002.was designed in 

accordance with, the document API Standard 650, "Recommended 

Rules for Design and Construction of Large, Welded, 

Low-Pressure Storage Tanks." Distillation units #1, #2, #3, 

and =7 were designed and fabricated to ASME standards. 

1.4.1 Shell Thickness Testing 

All tank shells were tested for thickness of the tank walls and 

roof by ACS personnel during the summer of 1987. Thicknesses 

were measured using a Parametrics Ultrasonic Thickness Gauge, 

Model 5226. Each tank was measured by first scraping the 

painted surface to the bare metal. A thin film of conductivity 

grease was applied to the area and the measurement was taken. 

The equipment was recalibrated for each tank from a standard 

block. The number of points measured for each tank was based 

on the variation of the readings. 

For dish bottom tanks, a minimum of three readings were taken 

on the bottom dish, one about 12" from the bottom nozzle, one 

halfway to the sidewall, and one 12" from the sidewall. 

Further, readings were obtained 6 inches up the sidewall, one 

on either side of the first seam and one on either side of the 

second seam. If discrepancies developed, more readings were 

taken. The flat bottom tanks were measured at the following 

locations: Two 6" up the sidewall (one adjacent to the 

transfer nozzle), one one either side of the first seam, one on 

either side of the second seam and one on the either side of 
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the third seam. Again, if discrepancies developed more 

readings were taken. The recorded metal thicknesses, were based 

on the minimum readings. 

Tank thickness test results indicate that tank wall thinning 

has been consistently small. Five verification measurements 

per tank were taken by ACS personnel and observed and recorded 

by ATEC on March 24, 1988. Results of these verification 

measurements are in Table 2. These verification measurements 

deviated a maximum of 6.2 percent from earlier measurements, 

with a absolute mean variation of approximately 2 percent. 

i.5 Hazardous Characteristics 

According to U.S. EPA Guidance, an assessment of hazardous 

characteristics for handled wastes should address the 

compatibility of handled wastes with tank and or liner 

materials. Our compatibility assessment was prepared by 

evaluating loss of tank thickness as documented by ACS 

personnel in the attachment reproduced in Appendix B. 

The tanks subject to this assessment are constructed of A 283C 

carbon steel. With the exception of tank #1002, average yearly 

shell thickness loss rates are less than the "conservative" 

li.Tdt of 0.002 inches per year prescribed in the U.S. EPA 

guidance document ^. Table 5 is a summary of tank thickness 

loss records. We therefore believe that these tanks are 

sufficiently compatible for continued similar use. 

Tank #1002 lost an average of 0.0028 inches of wall thickness 

per year. To evaluate this tank, ACS has calculated a minimum 

allowable shell thickness using the method outlined in API 650 

A 4.1. Using this method, ACS has determined that current 

(1987) shell thicknesses for this tank still exceed the minimum 

API thickness requirements (including a corrosion allowance) by 

a factor of about 3.5. Based on the calculated, shell thickness 
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loss rate, tank #1002 should maintain a sufficient shell 

thickness for approximately thirty-three (33) years. Thus, 

with annual shell thickness monitoring, we believe that this 

tank also exhibits sufficient compatibility for continued 

similar use..-

1.6 Leak Test Results 

Stills si and #7 and tank #1002 was visually observed while 

operating under nuetral pressure at full operating capacity. 

Stills =2 and #3 were visually observed while operating at a 

negative pressure of nega^tive 15 inches of mercury. No visible 

signs of leakage were observed for these tanks during these 

•tiesrs. Further, these observations serve to demonstrate tihat 

these tanks posses sufficient strength to contain their full 

hydr:static loads. 

The two inch pipeline between tank #1002 and the boiler unit 

was pressureized with product to 80 psi. All piping, valves 

and joints were observed for signs of product leakage. No 

leaks were detected during this test. 

Ancillary equipment for the distilling units subject to this 

assessment was pressure tested for tightness using a method 

developed specifically for the system. The ancillary equipment 

is defined as all piping, valves, joints, gaskets, and pumps 

associated with the distillation farm, within the boundaries 

shov/n in Figure 1. Nitrogen was applied to each of the lines 

at a minimum of 2 5 pounds per square inch. 

A soap water mixture was applied to the pumps, joints, welds, 

and valves of the entire system to facilitate detection of 

nitrogen leaks. Points in the system which indicated loss of 

nitrogen were imjnediately repaired and retested to assure 

tightness. At completion of pressure testing, all ancillary 

equipment within the distillation farm passed this leak test. 
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j 1.7 Visual Inspection Results 

I The tank systems subject to this assessment were physically 

inspected on March 23, 1988 by ATEC. The check list used for 

1 the inspection was based on the publication "Guide for 

Inspection bf Refinery Equipment, Chapter VIII - "Atmosheric 

and Low-Pressure Storage Tanks" published by the American 

Petroleum Institute. Listed below are the items physically 

[ inspected at each system. 

.j Anchor bolts - where possible 

! Welds 

Pipe supports 

Nozzle connections 

Tank v;alls 

j Roof foundations 

Vents and controls on tank roof 

"} Gauges in operation 

Protective coating 

J Indication of any leaks 

J Name plates 

General Housekeeping 

All four distillation units, si, #2, #3, #7 and tank 1002 

.1 systems appeared to be in a good state of repair. We observed 

no deficiencies that appeared to affect the structural 

•j integrity of the tank systems. The check list from the 

-' inspection of each tank is included in Appendix A. 

t 1.8 Qualifications 

At the time of this assessment, vessels and ancillary equipment 

3 subject to this certification were assessed to be free of. 

leaks, structurally sound, and in a good'state of general 

.j repair. In my opinion, the extent and scope of this study is 

in general accordance with the EPA guidance as expressed in the 

i 
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U.S. EPA "Technical Resource Document for the Storage and 

Treatment of Hazardous Waste in Tank Systems," December, 1986. 

However, with the passage of time, site conditions or equipment 

usage conditions can be subject to change. Therefore, periodic 

reviews of system conditions should be completed. These 

reviews should include continuation of routine and non-routine 

inspection and maintenance of all vessels (including 

semi-annual shell thickness monitoring) and ancillary equipment 

used to store, treat, or handle hazardous materials. If the 

usage or application of the facilities described in this report 

are at any time changed materially from the conditions 

described in this assessment, or if during operation, routine 

maintenance, or inspections it is discovered that information 

presented in this assessment is incorrect, of if observed 

leakage does occur, we should be informed immediately since the 

validity of our findings may be affected. 
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1.9 Certification Statement for Existing Tank Svstems 

I, John W. Weaver II, P.E. Certify for ATEC Associates, Inc., 

the following. These findings were obtained in accordance with 

standard petroleum industry and standard engineering 

practices. No other warranties are expressed or implied: 

1. I am a qualified registered professional engineer and am 

not an employee of American Chemical Services, Inc. or an 

American Chemical Services, Inc. subsidiary. 

2. The term "Tank System" in this assessment and certification 

refers to the following tank systems and distillation units 

subject to this assessm.ent: #1002, #1 still, #2 still, =3 

still, and =7 still as identified and located in this 

assessment report. 

3. In my opinion, based on my review of, or the review of 

others under miy direction, the Design Information for these 

Tank Systems indicates that the Tank Systems have sufficient 

structural integrity and are currently acceptable for storing 

the materials identified in this assessment report. 

4. In my opinion, the tank systems are adequately designed and 

currently have sufficient structural strength and compatibility 

with stored materials to ensure that"they will not collapse, 

rupture, or fail. 

I certify under penalty of law that this document and all 

attachments were prepared by me of under my direction or 

supervision in accordance with a system designed to assure that 

qualified personnel properly gather and evaluate the 

information,submitted. Based on my inquiry of the person or 

persons who manage the system, or those persons directly 

responsible for gathering the information, the information 
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submitted is, to the best of my knowledge and belief, true, 

accurate, and complete. I am aware that there are significant 

penalties for submitting false information, including the 

possibility of fine and impr ent for knowing violations. 

^ h n W. Weaver II, P.E. 

19478 

Professional Engineer's Numbe: 

Vice President 

Title 

ATEC Associates, Inc, 

Firm 
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TABLE 1 

Listing of Vessels Subject to Assessment 

Tank Year C^sacity Contents *1 Design *2 

Number Installed (gal) 

************************************************************************* 

1002 1986 11,000 a c 

#1 Still 1977 5,500 b a 

#2 Still 1977 5,500 b a 

#3 Still 1977 3,500 b a 

#7 Still 1981 5,500 b b 

*1) a - Methanol, Separably, Alcohol, Butanol. 

b - Methylene Chloride, 1,1,1 Trichloroethane, 

Trichloroethylene, Perchloroethylene, Acetone, 

Methanol, Methyl Ethyl Keton, 

Separably, alcohol. Toluene, Hexane, 

Methyl Isobutyl Ketone, Butyl Acetate, Xylene, 

Mineral Spirits, Butyl Cellusolve, Butanol, Ethyl Acetate. 

*2) a - Vertical on legs. 

b - Horizontal on saddles, 

c - Vertical on the ground. 



I 

TABLE 2 
'.'erification of Shell Thickness Testing 

flaerican Cheiical Services 
Tank Assessaent 
Tank Thickness Succary 
File 8-3037 

Heasuring Thickness Change 
Tank Point (in) Thickness Thickness 

fiuiber Elevation (ft) Tank Sid? '09/37 03/24/88 (in)!! I 
t t t ( t t I t t t t I t s t t { t t t t t t t t t t t t t } t t t t } : t t t t 

1002 5 

»1 Still Eottcf. 

H 
li 
c 

-

r 

0.162 

0,143 

0.156 

0,156 

1,154 

0.1S3 

O.liO 

0.152 

0.155 

1.225 

dean: 

O.OCl 

-0.003 

-0.0C4 

-0.001 

0.071 

t t t t 1 

0.011 

0.617 

-1.840 
-2.5:4 

-0.641 

:.153 

I t t I t 
1.169 

Jl - fl positive thickness change indicates an increase 
in tank xail thickness. A negetive thickness change 
indicated tank wall thinning. 

TA8LE 3 
Tank Thickness Testino I,-.forcation 

;ank Ace Origins! Present Average Caki;lated ^'ears tear 
N m b e r (years) Thickness Thickness Thickness fliniiiu To .linisus Irstalled 

(in) (in) loss/yr Thickness Tiickness 
' « ' » I « « « » « « » » » « t I t I I t t t J J I I t t t t I I I I I t t t t « t I » J I I t t 

1002 
»1 Still 
»2 Still 

13 Still 

t7 Stiil 

11 . 

43 
43 
43 
3 

0.137 

1.250 
0.500 

••.'.500 

0.313 

0.156 
1.225 

0.476 

0.424 

0.312 

0.0023 

0.0006 
0.0004 

0.0018 

0.0001 

0.C63 

0.310 
0.310 

0.245 

0.222 

33.000 

1573.800 
297.417 

101.276 

1440.000 

1986 

1977 
1977 

1977 

19S1 



NOT TO SCALE 

ATEC Associates, Inc. 

c.\n\v. r. m im. t t to»c*» . . . .M iw i 3» >on 

T A N K FARM LOCATION PLAN 

AMERICAN CHEMICAL SERVICES 
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URE, 
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pressure Testing 

P l a n t S i t e : r^ /7?^. A ' / r A / y (y:AySy?:r,ryrK F i l e No: 7?Z- 3<^3 ~> 

Tank System #: y n n . 0 

D a t e : 3 /p-^Y^^ 
I n s p e c t e d by : <r~^ / - "A/ ^ r y ) ^ -c.-?:2> 

1) T e s t i n g method: 7 ~ x y / ^ ^ ji, y ^ ^ ^ . / 

^ ^ ' 'S'O y O i . . y j y y 7 ^ 0 ^ ^ , e Y . c y O o c y O 

2) Leaks detected /?o/-7 <e 

3) Remedial action - results (if appropriate) 



I 

Pressure Testing 

P l a n t S i t e : P)A^yy/ c.^ry yZZAAẑ f, cysf x. F i l e No: 'B-:5o5 T> 

Tank System #: y^AyC^/j/tyy / . . ^ T <PO Sz^^yyj 

Date: 3 / ;?y/^g ' 
I n s p e c t e d by : ^ - r - / f J ^rfiiYyc/tt^ 

1) T e s t i n g method: y O r r s s i y ŷ  3 ^cP y>y ^ ^'=' 3<Pyaj:. 

2) Leaks detected -

3) Remedial action - results (if appropriate) 



P r e s s u r e Tes t ing 

P l a n t S i t e : A /7 f̂r/>) ^ ^ ^ AZ//y/?f,r ^ j . F i l e No: _2±.J^3JZ_ 

Tank System = : 7̂ A -Sz^;/y 

Date: v^/Pv/.yg^ 
Inspec t ed by: fTTBy~/J ."Tr/?N,'^^/^ 

1) T e s t i n g method: Op^se.-i^enP c^7yYc o y o ^ ^ ^ ' ^ ' ' ' ^ ^^cvv»* 

A? ^c< C y a y yO y , f J:.i i , ŷ  f 

2) Leaks detected / J o ^ ^ 

3) Remedial action - results (if appropriate) 



Pressure Testing 

Plant Site: /^^5 File No: ^-3(Z>3 7 

Tank System #: ^.^ Si^,yy 

Date: .y^^/f^f 
Inspected by: 'S'r£U.-r=-/7 ^ T - A A J 'L.XU> 

1) Testing method: AP^SC-.-I . -^Y otyy^^Ae a P ~ y ^ Y ^ y<̂ '''*-»«5t, ̂ «?, 

2) Leaks detected / ^ay^e c P ^ e c e c Y ^ p ^ 

3) Remedial action - results (if appropriate) 



Pressure Testing 

? l a n r S i t e : YfPZZS F i l e No: ^-•3CX5 P 

Tank System #: >g.? SP .yy • 
Date: J / ^ y / ^ g -
I n s p e c t e d by : 'rT-r^y^AJ ^TAr\/y^/Zi^ 

1) T e s t i n g method: O 6s<ry-' '-c^ ĉ yA ytr ^ rtcAr^ ' A S AÂ  

,) Lea.ks detected /^c^ e cAie Y<f <= P<f cA 

3) Remedial a c t i o n - r e s u l t s ( i f a p p r o p r i a t e ) 



} 

Pressure Testing 

Plant Site:. .Y^A:S File No: ^--3^X3 7 

Tank System #: ^ ^ -Si^, yA 

Date : 3A7ryc?'3' 
' y 

I n s p e c t e d by: T-T5y.~Y Cr/?/y*<',02:> 

1) T e s t i n g method: p>jbs try cy <?£P cyiy7.A~r c^rrcAc^ / ^ o'c^P"-^^ 

Leaks detec-ed yto^f^ c/^Pe-c-Y^^ 

3) Remedial action - results (if appropriate) 



visual Inspection 

Tank System # /OOZi. Plant Site: Y ? P S 
Date: ^ / p y Y^S' File No: ^ - .3(̂ 3:? 

Inspected by: ^-S 

Item 

1) Weld breaks - y7o^e ^ e P^<:yf^cy 

2) Punctures - /ycf?^ cPi^Yif'r A.f̂  y 

3) Scrapes of p r o t e c t i v e c o a t i n g s - /pc.-?̂ ^ p y f i A y y yOccri y ^ c y 

4) Cracks ^^^^ J ^ P ^ ^ A ^ y 

5) Corrosion - csy^^AA o^ Sc^^.p.,^ ^ yOa.-.<^^.y ^̂ .-.-

6) Loose pipe connections - indications of leaks - ̂ c^<» c^e'Yn'tiYt^cy 

7) Others ~ 7 - A . c ^ ^^,, ^ y ^ . ^ y . ^ 

r s ' - /y , , ^^ ,̂/,-, •. ^ ^^^^ ^̂ _.̂ . 

8) General House keeping - P^y<^eyy^^A 



visual Inspection 

Tank System # / - -5^/// 

Date: SYS^ Y r r 

Inspected by: ^ ^ 

Plant Site: y^PJf> 

File No: ^-.?^J7 

Item 

1) Weld breaks ^ ' 

:) Punctures y. / 

3) Scrapes of protective coatings - c^'ou.yy y?̂ .̂  p A,^ î îfy, A^r-^ Ye 

4) Cracks A / 

5) C o r r o s i o n - cnpoLyP' y7c:Y ^'^ c^Ye-cP'^ry ^ ^ f Aa rpi^ -^ 
/ y ? .ii.< Y a c-y'c -̂  . 

6) Loose p i p e c o n n e c t i o n s - i n d i c a t i o n s of l e a k s ^ 

7) O t h e ] r s y / - CYcs^c/ ' i '-i-i>iLA,,P<'cy ĉP d̂ ŷ -̂̂  ^y.yiiT c y <"* y j ^ e Pr > ^ ' 

C-̂  yy.Cif yi>^.yc^,ti-Ar.,i, Uy^-i ylc-i^ ype^ . i . i ' *^ ' ' 

I) G e n e r a l House k e e p i n g - <̂ yyê  •^yA-'^y 



visual Insoection 

Tank System,# 7- •5/> // 
Date: 3/ĵ -->J" 

Inspected by: SS 

P l a n t 

F i l e 

S i t e ; 

No: 

^ C ^ 

A---^^^ 

item 
1) Weld breaks '/ 

) Punctures ^ / 

3) Scrapes of protective coatings - ^y?ayy "'i^'^ P^'^ lye'.^'y'^^A CA^K 

2 ^ zA-^r,^ ?yt-^c, AI: yy^'-^ 

4) Cracks ^ / 

5) Corros ion - rrc^uYJ yi<j(A' ^ ^ '^'^' 4^J ^^^ P̂  ^ 

6) Loose p ipe connect ions - i n d i c a t i o n s of l eaks ^ / 

7) Others V (Y^s^^A / . / . ^ - / . ^ - = ^ ^ ^ ^ ^ . ^ . / Ay^^^^cP^^ 
ycj .^ / ^̂  ^ ,x y^a^A6y^ y3c<y yy^^^ ^^-s -'^ 
o n if s o y O c i ^ a ^ < : Y'''-^ r S y1<f' yCO-=-^ 
-•f/•-̂  - o P /<i^Ar,^jr- A^^A^^ Ayif ^ A c ' ^ A . ' . y ^ / - j - i - = / 

8) General House keeping - iSye^eyy^^y 

J 



visual Inspection 

Tank System # -̂̂ iê /// 

/c-cr Date: .j/ĵ .-V 

Inspected by: S'S 

Plant Site: y ^ < ^ 

File No: ^ - 3 o 3 7 

Item 

1) Weld breaks 

- - / 

3) Scrapes cf protective coatings - <r̂ 6//̂ '̂  xs'c? ̂  ^«- c y c . . , Y ^ , ^ cA,̂ . 

4) Cracks ^ / 

i) Corrosion . ^ O U Y J / loY 6^ --'*-- y^^.y ^ ^ ^ zC ^ . y 

6) Loose pipe connec t ions - i n d i c a t i o n s cf l eaks ' 

7) Others A / cYtrs.5cA y :> A^ st^y^Poey^ z7Ai^ ^ ^ t f » c / A y i ^ ^ c P ^ - - ( j P 

TZY • . p . . y 6 y y AJc<y AAitf^f C<^*'S y ' o y s yTtyP ypa . s~sye ,yy <JC<-

8) General House keeping - ^yc-eyy-s.. y 



visual Inspection 

Tank System' # 7- 5£-, yy 

Date: _ .3/p-̂  AT A 
Inspected by: ^aS 

Item 

1) Weld breaks ""' 

4c:zY Plant Site; 
File No: ^- ̂ -3z> 

< 

^) Punctures ^A 

3) Scrapes of protective coatings " 
2 ^ •Z^C'^T ^ y t - ^ c Y c y y ^ ' - ^ 

c r O u y ^ y . - ^ c ^ ' ^ - ' L y e - . - ' Y ^ < y cA^ 

4) C r a c k s ^ / 

5) C o r r o s i o n - c:-cu.yJ yioA 6 ^ '^'"'-
/ y<tci ya. Prcj.^ 

Y : ^ J ^ U ^ y^ ^ 

6) Loose pipe connections - indications of leaks ' 

.YY^ ^ y 
y 

A ^ y ^ ^ ^ ^ y7,<f^^ i ^ ^ s y o 

7) others A/ (Y<y^^A /. / . ^ - A ^ < ^ ^ ^ ^ ^ - ^ . / -^-^ 

8) G e n e r a l House k e e p i n g - e y c e yy<s.i ^ 
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ioY ẑ P t P y c 

porP'^^n oT'- £ 7 / I L 

YTO 
• ̂ P 7 

-/•Ik' 

'13 7 

h \t 
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^ 
8 / 7 / 8 -

RCRA T.1..NK CONTENTS 

l.s. £. IB; 

1002: 
125, 1 1 1 , 

Methylene Chloride 
1,1,1 Trichloroethane 
Trichloroethylene 
Perchloroethylene 

- V i t h oils 

Methanol, Isooropyl Alcohol S. Butanol 
19, 120, 121, 122, 123, 124, 125, 125: 

Acetone 
Methanol 
Methyl Ethyl Ketone 
Isopropyl Alcohol 
Toluene 
Kexane 
Methyl Isobutyl Ketone 
Butyl Acetate 
Xylene 
Mineral Spirits 
Butyl CeUosolve 
Butanol 
Ethyl Acetate 

'With oils, paint 
pigments S. 
resins 

Alkyd 
Urethane 
Epoxy 
Polyester 
Hydrocarbon 

210, 211, 212, 201, 202, 203, 204, 205, 206: 
All of the above in various ratios 

Chlorinated not over 20% of total concentration. 
All of the above in various ratios 

Stills î l, 2, 3 

4̂ 20: 
Receivers: 

S. 7: 
.All of the above 
All of the above 
All of the above - no oil; resins or pigments 



Still Wall Thickness: 

Unit 

#1 Still 

u l Receiver 

#2 Still 

#2 R.eceiver 

#3 Still 

#3 Receiver 

#7 Still 

#7 Column 

#7 Receiver 

Calculated 
Minimum Wall .. 
Thickness ^ 

310 (§ Bottom 
Seam 

025 (a Bottom 
Seam 

310 (a Bottom 
Seam 

.025 (3 Bottom 
Seam 

.245 (a Bottom 
Seam 

.025 (a Bottom 
Seam 

.222 (a Bottom 
Seam 

.065 (a Bottom 
Seam 

. 110 (a Bottom 
Seam 

Constructed 
Thickness 
and Date 

1.25 
1945 

.250 
1983 

.5 
1945 

.250 
1983 

.5 
1945 

.250 
1983 

.3125 
1980 

.250 
1979 

.500 
1970 

Present Thicknes 
Reading 10-86 

All Readings at t 
Above Bottom Seam 

1.240 
@ + 12' 

.249 
@ +1' 

.476 
(5 + ! • 

.242 
(§ + 1 ' 

.424 
(a -h 12' 

.242 
(§ -H 1' 

.312 
(§ + 7'6" 

.250 
(§ + 33' 

.480 
& + I ' 

Refer to Wall Thickness Calculations Pages 10-11 

DEC 1 9 1988 

9 



RCRA >NKS 

RECLAIM: Location 

#1 Still - 5500 Gals. Vert on Legs 
#1 Receiver - 1100 Gals. 
#2 Still - 5500 Gals. 
#2 Receiver - 1100 Gals. 
#3 Still - 3500 Gals. 
#3 Receiver - 1100 Gals. 
#7 Still - 5500 Gals. Horz on Saddles 
#7 Column - 52 cu. ft. Vert on Skirt 

RECLAIM CRUDE: Location B 

= 1A 
= 1B 
^116 
= 117 
#113 
#119 
#120 
#121 
#122 
#123 
#124 
#125 
#126 
#1002 

-
-
-
-
-
-
-
-
-
-
-
-
-

2750 Gals. ' 
II 

10,800 
" 
II 

II 

t 

Gals 
" 
il 

II 

6000 Gals. 
10,500 

II 

19,500 
II 

II 

II 

11,000 

Gals 
II 

Gals 
II 

II 

II 

Gals 

• er t on 

Vert 
11 

II 

II 

II 

.eas 

DRUM PROCESSING: Location A 

#20 - iOOO Gals. Vert on Legs 

INJECTANT: Location C 

#202 -
#20 3 -
#204 -
#205 -
#206 -
#210 -
^ 2 \ \ -
#212 -

18, 
16, 
17, 
13 
1 7 , 
23, 

24, 

,000 
,000 

,coo 
,000 
,000 
,000 
u 

,000 

Gals 
Gals 
Gals 
Gals 
Gals 
Gals 

II 

Gals 

Vert Flat Bottom 



D-2a Desc)^^ pTiion of TanKs ff^er^W InxnWidt^T Ta^^Prcr^He l^Wlrin^^ 
1987 PRESENT 

SHELL WORKING 
THICKNESS CAPACITY DIAMETER 

TANK IDENT (IN. i) ELEV) (GALLONS) (FEET) 
HEIGHT 
(FEET) 

Location A 

#20 

Location B 

#1A 

#1B 

#116 

#117 

#118 

#119 

#120 

#121 

#122 

#123 

#124 

#125 

#126 

#1002 

220 
243 

DISH 
WALL 

5625 DISH 
444 WALL 
5625 DISH 
,423 WALL 
,285 DISH 
.238 WALL 
,313 DISH 
,226 WALL 
,314 DISH 
,230 WALL 
,311 DISH 
,242 WALL 
.305 DISH 
.247 WALL 
.307 DISH 
.238 WALL 
.308 DISH 
.248 WALL 
.24 2 TO 6' 
.242 ABOVE 
,245 TO 6' 
.240 ABOVE 
.241 TO 6' 
.240 ABOVE 
.240 TO 6' 
,23 2 ABOVE 
.162 TO 6' 
.175 ABOVE 

1000 5.5 

2750 

2750 

10,800 

10,800 1 

10,800 

10,800 

6000 

10,500 

10,500 

19,500 

19,500 

19,500 

19,500 

11,000 

6.5 

6.5 

12 

12 

12 

12 

9 

10 

10 

10 

1 10 

1 10 

j 10 

1 10.5 

5.5 

10 

10 

12 

12 

12 

12 

12 

18 

18 

33 

33 

33 

33 

18 

CO 

I 
Q 



i t 

U:on ' L ) 

TANK IDKNT 
19B7 METAL THICKNESS 

AT BASE 

1 
1 

i 

' 

I ,oca I i o n 

1120 

Locn t i o n 

111 A 

I t lB 

II 1 1 6 

II 1 1 7 

. # 1 1 8 

II 1 1 9 

# 1 2 0 

« 1 2 1 

• 11122 

111 2 3 

;\]2A 

II 1 2 5 

1112 r. 

# 1 0 0 2 

L o c a t i o n 

' 1120 2 

3 
1 i 

A 

B 

C 

1 

i 
I 

. 2 2 0 

1 

. 5 5 2 5 

• . 5 6 2 5 

. 2 0 5 

'' . 3 1 3 

' . 3 1 4 

• 31 1 

: . 3 0 5 
1 

. 3 0 7 

. 30R 

• . 2 ••) 2 

. ? '1 5 

, .2-11 
f 

': .2.10 

; . 1 5 9 

1 

1 . 7 . , 
I . 2 2 1 
1 

ABOVE 6 

243 

1 7 0 

1 'in 

M I N I M U M KALI, •riilCKK'KSS 
AT BASE ! ABOVE G' 

018 

444 i 

423 

2 3 R 

2 2 6 i 
! 

230 1 

7 'I 2 

247 
1 

1 
2 3 R ' 

24 n 

2 4 .' 

240 

2 4 0 

2 32 

166 

. 040 

. 040 

.09 3 

.09 3 

.09 3 

. 093 

. 0 7 0 

.12 0 

. 1 2 0 

.143 

.143 

. 1 4 1 

.14:.] 

! .06 3 

I 3 0 

1 20 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

. 10? 

. 09 3 

; • I 

a 



y (̂  »..y ll u y 
1 I 

TANK IDENT 

Location 

ft20 

Loca t ion 

IMA 

ftlB 

•̂1 16 

111 17 

111 10 

111 1 9 

11120 

1112 1 

1(12 2 

11123 

il I 24 

II1 2 5 

111 26 

#1002 

Locn t ion 

(12 02 

A 

B 

C. 

• • • 

AGE 
YEARS 

21 

16 
' 

16 

1^ 

14 

14 

14 

6 

6 

6 

10 

19 

19 

. 19 

10 

1 ''j 

' • • • • " • 
ORIGINAL 
THICKNESS 

. INCHES @ ELEVATION 
1 

\ .250 DISH 
.250 SHELL 

• .5625 DISH 
.500 WALLS 

II 

.3125 DISH 

.250 WALLS 
M 

II 

M 

.3125 DISH 

.250 WALLS 
M 

li 

.250 WALLS 

" 

• 1 

tl 

. 107 WALLS 

.2 50 TO 6* 

. 107 ABOVE () ' 

• • • • 

PAST 
USAGE 

MIXING 
VESSEL 
SOLVENT 

SOLVENT 
j STORAGE 
! « 

OIL 
BLENDING 

1* 

II 

1 tl 

! NEW 
i 

tl 

II 

FUEL OIL 
STORAGE 

ft 

1 
I 

II 

It 

SOLVENT 
STORAGE 

FUEL OIL 
STORAGE 

PRESENT 
THICKNESS 
INCHES 

• 

AT ELEVATION 

.220 

.243 

.562: 

.444 

.562f 
1 .423 
1 .285 
1 

1 .238 
; .313 
' .226 
! .314 
; .230 
• .311 
• .242 
.305 
.247 
.307 
.230 

. .308 
: .248 
.242 
.242 
.24 5 
.240 
.241 
.240 
.240 
.232 
. 162 
. 175 

.241 
• . 170 

DISH 
WALL 

DISH 
WALL 
DISH 

WALL 
DISH 
WALL 
DISH 
WALL 
DISH 
WALL 
DISH 
WALL 
DISH 
WALL 
DISH 
WALL 
DISH 
WALL 
TO 6' 
ABOVE 
TO 6 • 
ABOVE 
TO 6' 
ABOVE 
TO 6' 
ABOVE 
TO 6 • 
ABOVE 

TO () ' 
ABOVE 

t 

6' 

r.' 

6' 

6' 

6 ' 

6' 

•• H M •• 

AVERAGE THICKNESS 
J PER YEAR LOST 

i 
1 

.0014 
i .004 
1 
1 
1 

j NIL 
• .0039 
' NIL 

.005 

.0023 

.0008 
1 NIL 
: .0017 

NI L 
.0015 
.000 1 
.0005 
.0021 
.0005 
.0025 
.0040 
.000 7 
.0003 

; .0003 
' .0004 
; .000 3 
i .0005 

.000 5 

.0006 

.0005 
' .0009 

.0025 
• . 0 0 1 2 

; . o ( ) 0 ( ) 
.0012 

• • mt 

r-

-- .-NI 

1 

_j 

—7 

u . «! J w w «v i« «v vk 'm 



j Discripcion of Stills: 320 lAC i. 1-34-7 

Specifications: R.efer to Drav;ir.g -:,-i Scili 82 thru 6 or & 

j #1 Still - 5500 gallons carbon steel 1.250" shell and 
1.375" heads ASI-IE designed and fabricated 
rated at 360 PSIG ambient 6' diameter x 28' 

] straight side N/B -:;5792 Built 1945 
I Foundation - Fabricated on.4-6" I-beam legs, 

• on a 12" thick concrete reinforced 

I base. 

Seams - Welded 
. n Heat 
j exchanger - 31 sa.ft.'carbon steel double walled schedule 
' 40 pipe 80 lin ft. pipe rating 2000 Psi 

outer wall .216 inner wall .154 Bundle Demensions 
j 18" wide X 18"._high x 24' long Built 1981 
I Foundation - i'abricated on 2-3". pipe supports 

and anchored into a 12" thick 
J concrete reinforced base. 
I Seair.s - Pipe seams welded, connections 

threaded and bolted flanges. 

I i i - l - 200 sq.ft. 304s. s. tubes, heads and carbon steel 

Condenser shell " ASI-IE designed and fabricated Rated 50 PSIG 
(a 750°F 12" diameter x 16' long Built 1970 

} Structural support - Attached to (̂ 1 Still 

Seams - Welded and heads bolted 

I fn • _ - 1100 gallons carbon steel k" shell and heads API 

Receiver 650 designed and fabricated atmospheric storage 
tank 5' diameter x 8' straight side Built 1983 
Foundation - Fabricated on 4-4" I-beam legs, 

fireproofed and anchored cn a 12" 
concrete reinforced base. 

Seair.s - Welded 
I 1 PC2_ - Sarco 1%" steam regul-ator -̂ >25P with pilot working 

range 20 to 100 psig and 0 to 2000#/hr 

j 1 Pi - Recirculation Pump - 2" Krogh Model 550H 7% K.P. 
' 50 GPM (3 50psi equipped with double mechanical 

seal 

I 1 P2 - Product Pump - LaBour Size lODHL 1^ H.P. 30 GPM 
(a 60' TDH equipped v.'ith single mechanical seal 

f 1 P3 - Residue Pumo - Worthington Model D-1011 
3 X 1% X 10'H.P.. 100 GPM la 60psi 

i 1 T-ĵ  - .;;.'! Still Pot Temperature Type J Thermocouple to 
*• Control Panel Readout 
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1 T2 - #1 Still Vapor Temperature Type J Thermocouple to 
Control Panel P.eadout 

1 T2 - //I Condenser Cooling Water Temperature In Type J 
Thermocouple to Control Panel Readout 

1 T^ .. - #1 Condenser Cooling Water Temperature Out Type 
J Thermocouple to Control Panel Readout 

1 RDi-2" -. Continental Rupture Disc rated at 20psi (? 350°F 

1 PI]_ - Pressure Indicator to Control Panel and Foxboro 
43 AP Vacuum Controller w/3-15# output to Control 
Valve IVCl 

1 VCT_ - Control Valve Foxboro M/V/S Stabilflo S.S. 

•̂  - 1 - Proof of Flow Switch to Control Panel Indicator 

1 ^2 " -^^ 2" - 805s Sight Flow Indicators 

1 1 - 1 . " '-̂l Receiver Visual Level Indicator Model .-.CS 

1 PAT - Varec Flame Arrester 2" - 50 Series ^ 

Refer to Venting Capacities Page 18 

2 
Rerer to Venting Capacities Pages 12-17 
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Specifications: — 

#2 Still - 5500 Gallons Carbon Steel %" shell and heads 
ASME Designed and Fabricated Rated at 270 PSIG 
ambient 6' diameter x 28' straight side N/B 
#1029 Built 1945 
Foundation - Fabricated on 4-6" I Beam 

legs, fireproofed and anchored on 
a 12" thick concrete reinforced base. 

Seams - Welded 

Tjt2 Heat - 31 sq.ft. Carbon Steel Double walled schedule 40 
Exchanger pipe. 80 Lin. ft Pipe Rating 2000psi Outer 

wall .216 Inner wall .154 Bundle Demensions 
18" wide X 18" High x 2V long Built 1981 
Foundation - Fabricated on 2-3" pipe supports 

and anchored into a 12" thick 
concrete reinforced base. 

Seams - Pî oe seam.s welded., connections threaded 
and bolted flanges. 

#2 - 200 sq.ft. 304 s.s. Tubes, Heads and Carbon Steel 
Condenser Shell ASME designed and fabricated Rated 50 PSIG 

(a 750 F 12" diameter x 16' long Built 1970 • 
Structural Support - Attached to #2 Stiil 
Seams - Welded and Heads Bolted 

#1 - 1100 Gallons Carbon Steel ^" Shell and Heads. 
Receiver API 650 Designed and Fabricated, Atmospheric 

Storage Tank 5' diameter x 8' straight side 
Build 1983 
Foundation - Fabricated on- 4-4" I-3eam Legs, 

fireproofed and anchored on a 12" 
thick concrete reinforced base. 

Seams - Welded 

2 PC-]̂  - Sarco 1%" steam regulator i-r25P with oilot working 
range 20 to 100 PSIG and 0 to 2000y//hr. 

2 P^ - Recirculation Pump - 2" Krogh Model 550H 7% H.P. 
50 GPM la 50 psi equipped with double mechanical 
seal. 

2 P2 - Product Pump - LaBour Size 10 DHL 1% H.P. 30 GPM 
(a 60' TDH equipped with single mechanical seal. 

1 P3 - Same Pump mentioned in specifications for ,7l Still 

2 T-|̂  - -;;i2 Still Pot Temperature Type J Thermocouple to 
Control Panel P.eadout 

2 T2 - j-'/2 Still Vapor Temperature Type J Thermocouple to 
Control Panel Readout 
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2 T-3 - 2 Condenser Cooling Water Temperature In Type J 
Thermocouple to Control Panel Readout 

2 T, - #2 Condenser Cooling Water Temperature Out Type J 
Thermocouple to Control Panel Readout 

2 RD-L-2" ,. - Continental Rupture Disc rated at 20psi (a 350°F 

2 PIT - Pressure indicator to control panel and Foxboro 
43AP Vacuum Controller W/3-15# outout to Control 
Valve 2VC1 

2 VC-j_ - Control Valve Foxboro M/V/S is Stabilflo s.s 

2 Fl - Proof of Flow Switch to Control Panel Indicator 

2 Fo - EE? 2"-805s Sight Flow Indicators 

2 L-̂  - #2 Receiver Visual Level Indicator Model ACS 
2 

2 FAi - Varec Flame Arrester 2" - 50 series 

Refer to Venting Capacities Page 13 

2 
Rerer to Venting Capacities Pages 12-17 
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I 

Specifications: 

#3 Still 

#3 Heat 
Exchanger 

#3 
Condensei 

#3 
Receiver 

3 PC-

^ ?1 

3 P2 

1 P3 

3 Tl 

3 T2 

3 T. 

3500 Gallons Carbon Steel %" shell and heads 
.ASME designed and fabricated Rated at 359 PSIG 
ambient 5' diameter x 24' straight side N/Bi; 1028 
Built 1945 
Foundation -Fabricated on 4-6" I-Beam legs, fire

proofed and anchored on a 12" thick 
concrete reinforced base. 

Seams - Welded 

- 16 sa.ft. Carbon Steel Double Walled Schedule 40 
Pipe.' 40 lin.ft. Pipe rating 2000 psi Outer wall 
.216 Inner wall .154 Bundle deminsions 18" wide 
X 18" high X 24' long Built 1981 
Foundation - Fabricated on 2-3" pipe supports and 

anchored into a 12" thick concrete 
reinforced base. 

; earns Pipe seams welded connections threaded 
and bolted flanges. 

- 200 sa.ft. 304 s.s. Tubes, Heads and Carbon Steel 
Shell" ASMJ: designed and fabricated Rated 50 PSIG 
(a 750°F 12" diameter x 16' long Built 1970 
Structural Support - attached to T'/3 Still 
Seams - Welded and Heads bolted 

- 1100 Gallons Carbon Steel k" Shell and Heads 
API 650 designed and fabricated, Atmospheric Storage 
Tank 5'diameter x 8' straight side Built 1983 
Foundation - Fabricated on 4-4" I-Beam legs, fire
proofed and anchored on a 12" thick concrete 
reinforced base. 
Seam.s Welded 

- Sarco 1%" steam regulated #25P with Pilot Working 
Range 20 to 100 PSIG and 0 to 2000#/hr. 

- Recirculation Pump - 2" Jlrogh Model 550H 7% H.P. 
50 GPM (a 50 Dsi eouipped with Double Mechanical 
Seal 

- Product Pump - LaBour Size lODHL 1% H.P. 30 GPM 
(a 60' TDH equipped with Single Mechanical Seal. 

- Same pump mentioned in specifications, for -:,--l Still 

- T!/3 Still Pot Temperature Type J Thermocouple to 
Control Panel Readout 

- i'r3 Still Vapor Tem.perature Type J Thermocouple to 
Control Panel Readout 

- -:r3 Condenser Cooling Water Temperature in Type J 
Thermocouple to Control Panel Readout 

DEC 19 1986 
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3 T, - -J'/S Condenser Cooling V.-ater Temperature Out 
'̂  Type J Thermocouple to Control Panal Readout 

3 RD-2" - Continental Rupture Disc Rated at 20psi (§ 350 F 

3 PI-, - Pressure indicator to Control Panel and Foxboro 
.43AP Vacuum Controller W/3-15# output to Control 

• Valve 3VCi 

3 VC-, - Control Valve Foxboro M/V/S Stabilblo s.s. 

3 F-[_ - Proof of Flow Switch to Control Panel Indicator 

3 F̂  - EEP 2"-805s Sight Flow Indicators 

3 Ll - #3 Receiver Visual Level Indicator 1 

3 FA-) - Varec Flame .-̂ Lrrestor 2" - 50 series 

Refer to Venting Capacities Page l" 
2 

Refe r t o V e n t i n g C a p a c i t i e s Pages 12-17 
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Specifications: 

#7 Still - 5500 Gallons. 304s.s. (SA-240) 5/16 shell and 
3/8 heads ASME designed and fabricated Rated 
at full vacuum or 25 PSIG @ 350°F 7'6" diameter 
X 24' straight side N/B #7715 Built 1980 
Steam Temp-Plate, 60 sq.ft., 304 s.s. (SA-240) 
Coil - 14 G.A. and Coil Plate - 5/16 ASME 
designed and fabricated Rated at 150 PSIG (§ 365 F 
Foundation - 2-24" wide concrete reinforced saddle 

support walls 48" high. Constructed 
on a 12" thick concrete reinforced 
base. 

Seams - Welded 

#7 Column - 304s.s. % shell and head ASME designed and 
fabricated Rated at full vacuum or 25 PSIG 
at 300°F 18" I.D. x 33' straight side N/B 
#1164 Built 1979 
2- packed section 15' long (26 cu.ft.) with #25 
intalok metal rings 304s.s. 
Foundation - column is constructed with a k" thick 

X 10' long skirt. the unit is anchored 
to a concrete reinforced support 72" 
wide X 72" long x 48" high on a 12" 
thick concrete reinforced base 

Seams - Welded 

#7 - 280 sq.ft. 316s.s. tubes, heads and carbon steel 
Condenser shell ASME designed and fabricated Rated - tubes 

75 psig @ 350°F Shell 75 psig (a 350°F 
16" diameter x 12' long N/B# 12390 Built 1958 
Foundation - Constructed on a steel support 

structure 48" x 48" x 24'6" high 
and is anchored to 12" thick concrete 
reinforced base. 

Seams - Welded and heads bolted 

•i ^ '̂̂  
I Receiver - 400 gallons 316s.s. % shell and heads ASME 
* designed and fabricated Rated at 150 PSIG (3 300°F 

48" diameter x 48" straight side Built 1970 

i Foundation - Fabricated on 4-4" pipe legs, fireproofed 

and anchored on a 12" thick concrete 
reinforced base 

Seams - Welded 
7 PCi - Sarco 1%" steam regulator #25P with pilot working 

range 20 to 100 PSIG and 0 to 2000 #/HR 

-̂  7 T-[_ #7 still Pot Temperature Type J Thermocouple to 
Control Panel Readout 
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/ T2 - #7 Still Vapor Temperature T̂ r̂pe J Thermocouple to 
Control Panel Readout 

7 Tn - #7 Column Head Temperature Type J Thermocouple to 
Control Panel Readout with recorder 

7 T^ ,-- #7 Condenser cooling water temperature in Control 
Panel Readout 

7 T5 - #7 Condenser cooling water temperature out Control 
Panel Readout 

7 RD-[_ Thru - Continental Rupture Disc rated at 20 psi- (a365°F 
7 RD2 and full vacuum •'-

7 DP 
and 7DP2 - #7 Column differential pressure to Control Panel 

Foxboro D/P cell with indicator 0 to 20" W.C. 

^ ^1 
and 7 F2 - Rotometer F/P 10A3500 Rate 200 gallons/hours 

7 F^ - Proof of flow switch to Control Panel Indicator 

7 Pi - Reflux Pump - ECO ClOA Mechanical Seal 50 GMP 
(a 35 PSIG 

7 Ll - #7 Receiver level indicator - Foxboro D/P cell 
with Control .Panel Readout 

Refer to Venting Capacities Page 18 

DEC 19 1985 

8 



Calculations for minimum wall thicknesses. 

Based on Z-31 650 A 4.1 A minimum allowable wall thickness was 
developed for each vessel. 

t = 2.6 (D) (P+H-1) (G) + C A . 
SE 

t= wall thickness in inches 
D= nominal diameter of vessel in feet 
P= Maximum internal pressure 

(Psi X 2.307 feet of water) 
PSI 

H= vessel height in feet 
G= maximum specific gravity of liquid 
SE=maximum allowable stress 

SA-240 (304s.s.) = 16,200 
A -283 (Carbon Steel) = 14,700 

CA=corrosion allowance in inches 

The corrosion allowance for each vessel was based on the minimum 
wall thickness required to secure the material at the maximum 
internal pressure. Then using the corrosion allowance, a minimum 
wall thickness was calculated by using a safety factor or 1507o. 

#1'Still - Maximum Internal Pressure - 20 Psi (§ 350°F 
Maximum Specific Gravity - 1.6 

With CA. = 0 t= 2.6 (6) (46.14 + 28 -1) (1.6) 
14,700 

t=.124 

Safetv Factor: .124 x 150% = .186 
With C A . •= . 186 t=.310 

#2 Still - Maximum Internal Pressure - 20 Psi (3 350°F 
Maximum Specific Gravity - 1.6 

With C A . = 0 t= 2.6(6) (46.14+28-1) (1.6) 
• 14,700 

t=.124 

Safetv Factor: .144 x 150% = .186 
With C.A. = .186 t=.310 
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#3 Still - Maximum Internal Pressure - 20psi (§ 350 F 
Maximum Specific Gravity - 1.6 

With C.A. = 0 t=2.6(5)(46.14+24-1)(1.6) 
14,700 

t=.098 

Safety Factor: .098 x 150% = .147 
With C.A. = .147 t = .245 

#7 Still - Maximum Internal Pressure - 20 Psi (§ 365 F 
Maximum Specific Gravity - 1.4 

With C.A. = 0 t=2.6(7.5)(46.14+7.5-1)(1.4) 
16.200 

t=.089 

Safety Factor: .089 x 150% = .133 
With C.A. = .133 t = ..222 

#7 Column - .Maximum Internal Pressure - 20 Psi @ 365 F 
Maximum Specific Gravity - 1.4 

With CA. = 0 t=2.6(1.5) (46.14+33-1) (1.4) 
16,200 

t=.026 

Safety Factor: .026 x 150% = .039 
With C.A. = .039 t = .065 

-:--7 Receiver - Maximum Internal Pressure - 20 Psi (§ 365°F 
Maximum Specific Gravity - 1.4 

With C.A. = 0 t=2.6(4) (46.14+4-l)"(1.4) 
16,200 

t=.044 

Safety Factor: .044 x 150% = .066 
With CA. = .066 t = . 110 

#1, #2 (Se #3 Receivers - Maximum Internal Pressure - Atmospheric 
Maximum Specific Gravity - 1.6 

With CA. = 0 t=2.6(5) (8-l)(1.6) 
14,700 

t=.010 

S a f e t y F a c t o r : .010 x 150% = .015 
With C.A. = .015 t = . 0 2 5 
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D-2a Description of Tanks (Refer to Individual Tank Profile Drawings) 
(con't) 

TANK IDENT 

Location A 

1120 

L o c a t i o n B 

in A 

II i n 

111 16 

111 17 

m 10 

111 19 

11120 

1112 1 

tt 1 2 2 

11123 

11124 

It 1 7 5 

II 1 2 6 

111002 

MATERIAL 
OF 

CONSTRUCTION 

A 240 
316 S.S 

A 283C C.S, 

PRESSURE 
CONTROLS 

NONE 

STORAGE 
TANKS 
OPERATE 
AT i .5 oz 

BY USING 
POSITIVE 
AND 
NEGATIVE 
BREATHING 
VALVES 

V 

FOUNDATION 

6" CONC 

12" CONC 

CLAY liASE 
WITH 6 " TO 
0" GRAVEL 
117 3 

SEAMS 

WELDED 

WELDED 

£2 • 
t- T 

r3 

g^.i.'...v..-. 



Still Condition Assessment: 320 I.̂ C 4.1-49-46 

Based on past experience and recorded tank corrosion and 
erosion loses (Refer to Discription of Stills) the Con
dition Assessment of each still unit is performed annually 
and recorded on the Unit Profile (Refer to page ^^ ) . 
The procedure is as follows: 

A.) Wall thickness readings are taken as described below. 

B.) Nozzle conditions are inspected and recorded. 

C ) Safety controls are inspected and the conditions 
recorded. 

D.) The unit exterior is inspected and the condition is 
recorded. 

E.) Refer to Unit Profile Checklist page ^1 

The Unit Profile forms are then analyzed by the Maintenance 
Supervisor for deficiences and or signs of accelerate 
corrosion or erosion.. The deficiences are corrected thru 
maintenance action as described in Inspections. If acceller-
ated corrosion or erosion has caused the tank wall thickness 
to be at the minimum wall thickness an interior inspection 
will be conducted. 

The equipment used to measure wall thickness was a Panametrics 
Ultrasonic Thickness Gauge (Model 5226) (Refer to pages ^9-50 
Each unit was measured by first scraping the painted surface 
to the bare metal. A thin film of conductivity grease was 
applied to the area and the measurement was taken. The equip
ment was recalibrated for each unit from a standard block. 
The number of points measured for each unit was based on the 
variation of the readings. For the units a minimum of three 
readings were taken on the bottom dish. One about 12" from 
the bottom nozzle, one halfway to the sidewall and one 12" 
from the sidewall. The shells were measured a minimum of 
six locations. Two 6" up the sidewall, one on either side 
of the first seam and one on either side of the second seam. 
If discrepencies developed more readings were taken. The 
recorded metal thicknesses were based on the minimum readings 
(Refer to Decriotion of Stills - Present Shell Thickness). 
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Unit Profile Checklist September 1986 

A.) Unit Nozzles: 

1.) Inspect the nozzle and surrounding areas for signs 
of leaking. 

2.) Inspect the nozzle fitting for signs of corrosion. 

3.) Make a thickness reading of the nozzle and record. 

'\ B.) Safety Controls: 

1.) Internal inspection of the flame arrestor. Check 
plates for spacing and signs of corrosion. Record 
condition. 

2.) Check the sealant level of the unit level gauge. 
Inspect free movement of gauge and external for 
corrosion. Record condition. 

3.) Check for security and signs of corrosion the 
safety controls and monitoring devices. 
(Thermocouples, impulse lines and pressure gauges) 

4.) Inspect rupture disc assemblies by removing the 
rupture disc and inspecting the nozzle for blockage 
and the disc for cracks. 

5.) Inspect the flow control devices for proper 
performance. 

C ) Measure and record the unit wall thickness readings. 

D.) Unit Exterior: 

1.) Inspect the exterior of the unit and inter
connecting piping for cracks, seam leaks and 
corrosion. 

2.) Check the vessel legs, supports and foundations 
for signs of fatigue, cracks and fire proofing. 

3.) Inspect surrounding area and interconnecting 
piping for signs of leaking. 

4.) Check general condition of exterior paint covering 
and insulation. 

5.) Record condition. 
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'î îyicnAjv/z^Jr P.^/rp: 

yy?yy A ^ y^S(r£^yy}f'^ / 

y 

A 

\ 

i 

P J E { ^ D-A/K>£7^£. . 

Tuy^^£'/z. r 

. fy.,~,. DEC 1 9 ipnc 



I PI PANAMETRICS 

\ J p A M z £ y ^ ^ 

ULTRASONIC 
THICKNESS GAGE 

MODEL 5226 

MODEL 5226 
• Nondestaictlve measurement from one side of a 

wide variety of engineering materials. 
• Makes accurate readings on rough and corroded 

- molai parts and on hot castings. 
• A single repairable transducer covers entire 

thickness and temperature range. 
Electronic Zero eliminates the- necessity for test 
blocks and speeds calibration. 

• LCD display can be read In direct sunlight and is 
backlighted lor low ambient light conditions. 

Display has switchablo Blank or Hold for last 
reading. 
Oscilloscope outputs are standard. 
Continuous Material Velocity Compensation (MVC) 
Control allows accurate measurement on entire 
range of materials. 
Lightweight for easy portability. 
One year warranty on parts and labor. 

DESCRIPTION 
The Model 5226 is an Ultrasonic Thickness Gage 
designed to provide Improved measurement capability 
In difficult applications. It uses a special Oual 
Transducer to make measurements on most engineer
ing materials over a wide range of thickness and 
temperature. 

,̂ APPLICATIONS •• 
'•. The Model 5226 Thickness Gage is designed to make 
.; reliable measurements where normal single element 

pulse-echo g.ages don't work because of surface condl-
. l ions, temperatures, or part geometry. 
Using tha 5225, pipes, pressure vessels, and storage 
tanks can be monitored for thinning due to corrosion or 
erosion, l l Is useful lor the pipeline, refinery, or pro
cessing plant where many different engineering 

•mater ia ls must •be measured over a large range ol 
thickness and temperature. 
The 5226 can also be used to measure the wall 
thickness o( other products. It provides a dependable 

• way to make manual measurements before the parts 
cool completely. 

A single transducer Is used over the entire thickness 
and temperature range of the gage and, together with 
the Internal electronic zero, eliminates the need for a 
test block to verify correct zero setting. 
The 5226 measures thickness using a nondestructive 
pulse-echo technique similar to sonar. A high-frequency 
sound pulse is generated by exciting the transducer 
with an electrical pulse. This sound pulse travels, 
through the material, reflects off the back surface, and 
returns back through the part to the transducer. The 
gage measures the transit l ime of the sound pulse, com
pensates for the sound velocity o( tbe material being 
tested, and displays a digital readout of the thickness. 
Once the gage Is cal ibrated, the operator merely places 
Ihe transducer In contact with the part, using an 
appropriate couplant, and reads the thickness on the 
digital display. 

Panametrics, Inc. 221 Crescent St. 
617-899-2719 

49 DtC 19 

Waltham, MA 02154 

1986 



SPECIFICATIONS 

Thlck.-.ess 
Measurement Range 

Calibrated Accuracy 

0.040 to -.O.OOO Inches or 1.00 to 
199.99 mm, , . •• 

± 0.004 Inches or ^ 0.1 mm over 
measurement range 

Resolution 0.001 Inches or 0.01 mm or 0.1 mm 

Velocity 
Calibration Range 

Zero Adjustment 
Range 

0.0500 to 0.7999 In/jisec :•" 
or cm/jisec 

* 1.3 Msec or ±0.15 Inches 
(± 3.9 mm In steel) . . , , 

Display Type 4'/i digit high contrast liquid 
crystal display with switchable 
backlight and fixed decimal point 

Display Mode Switchable HOLD/BLANK 
HOLD —Display holds the last 
reading. Decimal point blinks to 
indicate hold'mode 
BLANK—Display blanks when 
no reading is being made 

Transducer Type 

Test Mode 

Gage Operating 
'' 'tmperature Range 

Transducer 
Operating 

.Temperature flange 

Dual (pitch-catch) pulse echo 

First echo measurement 

0* to 50*0 

- 4 0 * C to500*C surface 
temperature 
(intermittent use) 

Power.Requirements 

Battery Type 

Battery Life 

•V- : - . ' ^ ' -Bat tery ; 
Charging Time 

AutomatlclShutotf 

-i- Sync Output 

Rcvr Monitor Output 

Marker Output 

Size 

'100. 115, or 230 VAC. 50-60 Hz, 
5W max. (Charger/AC adaptor) • 
6VDC, 2.6 Amp-Hr 

l e v rechargeable solid gel battery,.';.' 

i s hours continuous operation •.. 
(automatic shuloff extends 
battery life) 

16'hour maximum charging time 
• (fully discharged battery) 

Gage automatically shuts off 
• power approximately 3 minutes 
after last reading 

P o s i t i v e 
t r < 30 nsec; Zout = 50Q 

^ 0-2.4V from 50Q source, no load 

2: 4V TTL logic pulse with main 
bang blank pulse superimposed ; i -

2f / X 6 V X n , ' 
(70mm X 165mm x 242mm) 

.TW 

Weight 4'/. lbs. Including battery (1.9 kg) ' 

Included D762 Dual Transducer, 3.5MHz 
Accessories Charger/AC Adapter (Model 5200) 

(specify 100. 115 or 230 VAC) 
2215 Dual Cable Set. 6 IL (1.83m) 
2203 Carrying Case 
Couplant B (glycerin) 2 oz. 
2248 Instruction Manual 
2217 Test Block — Steel 

(specify 0.200'or 5mm) 
Reusable Shipping Container 

All ipecKlcatlons are subfect 
to entnge without notice. 
O Panametrics, Inc.. 1979 DEC 1 9 1986 
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J C.) As scheduled, the unit will be opened and a hazardous 
atmosphere entry will be conducted (Refer to pages 

• 53 - 55 ). If solid material is present in the 
•., suspect unit it will be removed according to the 

procedure outlined on page 52 Discription of 

!

— a Laborers Duties. During the interior inspection 

signs of cracking v7ill be checked on the shell and 
floor of the tank. 

ll 
I 
ll 
I 

Still' Interior Inspection: 320 I.̂.C 4.1-44-4b 

If minimum tank wall thickness readings or any other exterior 
inspection should demand concern about the integrity of a 
unit an interior inspection of the suspect unit will be con
ducted. The procedure will be as follows: 

A.) Immediately the suspect unit will be isolated from 
thru put operations. 

B.) The suspect unit will be emptied as soon as practi
cable . 

D.) After the interior inspection, the condition of the 
storage tank will be analyzed by the Maintenance 
Supervisor and a decision on the soundness of the 
tank will be made. 

DEC 1 9 1985 
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D-2b Tank Corrosion and Erosion 

Based on API 650 A 4.1 a minimum allowable 
was developed for each storage tank. 

Shell thickness 

Iii 
t=(2 6) CD) (H-1) (G) 

(E) (21.000) 
+ C.A. 

t =• 
D = 
H = 
G = 
E = 

C.A. = 

wall thickness in inches 
nominal diameter of tank in feet 
height in feet 
specific gravity of liquid 
joint efficenty = .7 
corrosion allowance in inches 

m 
i 

m 
li 

The corrosion allowance for each tank was based on the mini 
mum wall thickness required to secure the stored material 
with the maxiraim specific gravity shown in C-lb. (Waste in 
tanks) Then using the corrosion allowance, a minimum wall 
thickness was calculated by using a safety factor of 1507.. 
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APPENDIX D 

SITE SAPETY AND HEALTH PLAN FOR OPERATIONS 
CONDUCTED UNDER THE RESOURCE CONSERVATION AND 

RECOVERY ACT OF 1976 (RCRA) 



S m e r i c a n Chemica l Serv ice, Inc. 

P.O. Box 190 
(219) 924^370 

Grittith, Indiana 46319 
Chicago Phone (312) 768-3400 

AMERICAN CHEMICAL SEE.VICE , INC , 

SITE SAFETY AND HEALTH PLAN 



P.O. Box 260 
Columbus, Ohio 43216 
614-475-3792 

1 ^ 

CERTIFICATION of TRAINING 

Managing Hazardous Waste Operations 29 CFR 1910.120 (e) (3) 

The purpose of this memorandum is to certify that: 

John J. Murphy, Vice President 
American Chemical Service, Inc. 

has received the specialized training required of 
on-site management and supervisors who are directly 
responsible for, or who supervise employees engaged 
in, hazardous waste operations as required by 
29 CFR 1910.120 (e) (3). The course that Mr. Murphy 
participated in was held in Atlantic City, New 
Jersey, on June 9th, 1987. The course content 
included: 

- thorough coverage of the standard. 
- health and safety program requirements. 
- training program requirements. 
- spill containment program requirements. 
- health hazard monitoring techniques. 
- medical surveillance requirements. 
- other, related, pertinent compliance information 

Certifying instructor: 

v^yfdT 
Wm R. Bunner , C .E .T . 

TRAINING ASSOCIATES 



american Chemical Service, Inc. 

P.O. Box 190 
(219) 924-4370 

Gr i f f i th , Indiana 46319 

Chicago Phone (312) 768-3400 

Site Safety And Health Plan For Operations Conducted Under 

The Resource Conservation And Recovery Act Of 1976 (RCRA) 

Developed: January 1987 

Source: Occupational Safety and 
Health Administration 
29 CFR Part 1910 

Contents: 

A. Key Personnel 
B. Task Risk Analysis 
C. Employee Training Program 
D. Personal Protective Equipment 
E. Medical Surveillance Program 
F. Air Monitoring Program 
G. Site Control Measures 
H. Decontamination Procedures 
I. Standard Operating Procedures 
J. .Contingency Plan 
K. Confined Space Entry Procedures 

P a g e : 

( - ^ O 

47 - 'lO 
9 / - ' ' (2_ 
^3 - 101 
102.-1^2-
\S'2 
I Cy\ - I5'6 

l51-i?yo 
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SECTION A: 

KEY PERSONNEL 



A. Key Personnel: 

This section addresses the requirement to name key 
personnel-and alternates responsible for site safety and 
health and the appointment of a site safety and health 
officer. 

Due to physical size of the RCRA operations at American 
Chemical Service, Inc. (ACS), there will be an appointment 
of only one site safety and health officer. At this time, 
the management of ACS appoints Thomas J. Murphy to the 
position of Site Safety and Health Officer. 

The Site Safety and Health Officer will be responsible 
for implementation of all sections of this Site Safety 
and Health Plan. With the cooperation of the management 
of ACS, the officer will conduct inspections as necessary 
to determine the effectiveness of the plan and make alterations 
to correct deficiencies. Attached is a copy of the daily 
checklists conducted in the RCRA areas 



June 10, 1986 

Maintenance Inspection Procedure 

or* 

A.) On air operating days between 7-̂ ^ and 8 AM the following 
hazardous waste areas are inspected by facility personnel: 

1.) Location A - Drum Unloading Dock 
2.) Location B - Reclaim Area 
3.) Location C - Injectant Storage Area 

B.) Each area has a Schedule to outline the inspection procedure 
and to identify the types of problems, to look for during the 
inspection. Frequency determines how often an item is checked. 
D (Daily) W (Weekly) M (Monthly). The frequency of inspection 
is based on past years of operating experience and previous 
Maintenance Logs. 

C.) If a problem is observed during the inspection, a Maintenance 
Action Sheet is filled out listing the problem and location. 

D.) After the inspection the Inspection Log is intiali';ed and noted 
as follows: 

OK - Area.shows no apparent problems 
NOK - Area has the problems as listed on the 

Maintenance Action Sheet. 

E.) The Inspection Log and Maintenance Action Sheets are reviewed 
by the Maintenance Supervisior the same operating.day. If 
maintenance action is required, an entry is made into the 
Maintenance Log. 

F.) The Maintenance Log is used to schedule maintenance action. 

G.) When the maintenance is performed and the. problem is corrected 
the Maintenance Log is dated and the Maintenance Action Sheet 
is dated and initialed. 

H.) All records reflecting maintenance in Locations A,B, or C must 
be 'kept for 3 years. 
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May 1986 

Area Schedule 

Location A - Drum Unloading Dock 

Frequency A.) Inspect 90 GPM Drum Unloading Pump: 

1.) Drum out hose: 
D a.) Check for loose connections 
D b.) Cracked or swelled hose sections 
D c.) Operation of the shut off valve 
W d.) Loose fittings on the drtim out pipe 

2.) Drum out Filter: 
D a.) Check for leaking around top gasket 
'D b.) Make sure cover bolts are in place 
W c.) Check for loose fittings on the inlet and outlet 

3.) Drum Out Pump 
D- a.) Check packing for signs of leaking • 
D b.) Check head gasket for signs of leaking • 
D c.) Operation of the bleeder valve and signs of leaking 
W d.) Electrical connection to the motor 
W e.) Check for loose fitting on the suction and dischar* 

piping • 
M f.), Check the oil level in the gear box 

B.) Inspect the Container Containment Area: 

D 1.) Check the base, containment burm, sump and foundation 
walls for cracks and erosion. 

D 2.) Check the grating on the sump for broken welds or 
cracks. . 

W 3.) Check the condition of the trailer bump blocks and 
make sure they are not loose or detached. 

W 4.) Check the stairway for loose or missing steps, hand 
rails, and structural members. 

D 5.) Check surrounding area for signs of leaks or spills. 

C.) Inspect the Roof Structure: 

M .1.) Check Structural Columns: 
a.) Make sure floor bolts are in place and secure 
b.) Check for deformations and cracks 

M 2.) Check Roof Components: 
a.) Make sure rojof structural members are in place 
b.) Inspect for loose or missing roof shee.ts 
c.) Inspect for loose or missing skirt sheets 
d.) Inspect roof & skirt sheets for signs of corrosion 
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:ncy 

D.) I Inspect #20 Treatment Vessel 

'7 1.) Inspect the Containment Area: 
D a.) Inspect walls and foundations for cracks and 

erosions 
D b.) Check surrounding area for signs of leaks or 

. spills 
D c.) Make sure containment drain valve is closed 

j 2.) Inspect Vessel: 
'j M a.) Inspect agitator electrical connection and oil 

level in the gear box 
W b.) Inspect the exterior of the vessel for cracks, 

seam leaks and corrosion 
M' C.) Check the vessel legs and supports for signs of 

fatigue or cracks 
W d.) Inspect all fittings and valves for signs of 

leaking. 

E.) Inspect 50 GPM Transfer Pump: 

D 1.) Check packing for signs of leaking 
"> 2.) Check head gaskets for. signs of leaking 

3.) Electrical connection to the motor 
.V 4.) Check for loose fittings on the suction and discharge 

piping 
M 5.) Check the oil level in the gear box ; 

F.) Inspect the Treatment Straining Bin: • 

D 1.) Check surrounding area for signs of leaks 
D -2.) Check the exterior of the bin for signs of leaking, 

corrosion or cracks 
M 3.) Check the legs and supports for signs of fatigue or 

cracks 
M 4.) Inspect the columns and roof supports for fatigue or 

cracks 
M 5.) Check roof for signs of leaking 
D 6.) Inspect attached fittings and valves for signs of 

leaking 
W . 7 . ) Make sure the straining grates are inplace and secure 

F-5 
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i_ ancy G.) Inspect 100 GPM Transfer Pump: 

D 
D 
D 
D 

D 
W 
W 

1.) 
2 . ) 
3 . ) 
4 . ) 

5 . ) 
6 . ) 
7 . ) 

Inspect surrounding area for signs of leaking 
Inspect the foundation for cracks and erosion 
Inspect mechanical seal area.for signs of leaking 
Check the oil level and pressure in the cooling 
reservoir for the mechanical seal (% full & 20 psi) 
Check the head gasket for signs of leaking 
Inspect the electrical connection to the motor 
Check for loose fittings on the suction and discharge 
piping 

H.)' Inspect inter-connecting, piping, in Location A, between 
Location A and B and between Location A and C: 

W 1.) Inspect pipe supports for cracks and signs of.corrosion 
D 2.) Inspect pipe fittings and valves for signs of leaking 
D 3.) Inspect surrounding areas for signs of leaking 
W 4.) Check valves for ease of operations and condition of 

packings 

I.) Inspect Electrical Components: 

D 1.) Make sure electrical control box door is closed and 
secured 

1 2.) Inspect the external condition of the electrical 
conduit for corrosion and integrity. Also check 
condition of supports 

W 3.) Inspect start-stop station for condition and operation 

J.) Inspect the Tools: 

W 1.) Check operation and for cracks on the drum carts 
W 2.) Inspect the drum trolley: 

a.) Check operation up and down 
b.) Check for oil layer on the chain for the lift 

device. 
W c.) Inspect the drum attachment for cracks and 

deformation 
D 3.) Check the manual tools in the area for non-sparking: 

a.) Hammers 
b.) Chisels 
c.) • Bung wrenches 
d.) Scrapers 
e.) Pipe wrenches 
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u 
;ncy K.) Inspect Safety Equipment 

1.) Check the placement and condition of two sets of 
warning signs on the west side of the facility 

D 2.) Inspect two fire extinguisher stations 
a.) Covers on the extinguishers 
b.) Extinguishers in place 
c.) Charge of the extinguishers, arrows in the green 

portion 
d.) Signs above the stations 

3.) Inspect the fire fighing foam station at the adjacent 
Additives Facility: 

D a.) Inspect Hose reels for ease of turning 
D b.) Make sure hose is on the reel,and covers are in 

place 
D c.) Check for the two spanner wrenches 
W d.) Inspect the fire booster ptimp, turn pump shaft 

and inspect the suction and discharge piping 
for integrity 

D e.) Check for the placement of the foam pickup nozzle 
and the water fog nozzle 

W f.) Inspect the lids and count a minimum of six 5 gal 
pails of Universal Foam. Lift each pail to check 
for volume of the contents 

W g.) Inspect the condition of the pipe threads at the 
hose to pump connector 

J h.) Make sure the fire pump is drained 
D- i.) 'Check electrical connections to the pump motor. 

and power to the main disconnect switch 
W j.) Inspect the inter connecting piping between the 

water tank and the fire pump for leaks and oper
ation of valves 

D k.) Check for placement of sign "Fire Hose Connection" 

W L.) Container•and Container Storage Area Inspection 

1.) Walking between the rows of stored hazardous waste 
containers inspect the following: 
a.) Surrounding areas for signs of container leaking 
b.) Condition of pallets for broken slates or un-

secure stacks 
c.) Inspect the containers for signs of deterioration 

caused by erosion or mishandling. 

2.) Inspect the containment area base and burm for cracks 
and signs of erosion 

3.) Observe the general appearance of the rows and stacking 
procedures for conformity 
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Area Schedule 

Location B - Reclaim Area 

May 1986 

Frequency A.) Inspect the two waste unloading stations UR#1 and UR#2 

D 

D 

D 

W 

D 
D 
D 

W 
M 
W 

D 
W 

•D 

W 

W 
D 

D 

D 

1.) Inspect the 90 GPM unloading pumps: 
a.) Check the unloading suction hoses for cracks, 

swelling and loose fitting 
b.) Check the unloading strainers for leaks around 

the top gasket, placement of the cover bolts and 
and for loose fittings on the suction and discharg 
piping 

c.) Inspect the inter connecting piping, valves and 
fittings for signs of leaking 

d.) Check the inter connecting piping valves for 
packing leaks and operation, 

e.) Check pump packing for signs of leaking 
f.) Check pump head gasket for signs of leaking 
g.) Check pump bleeder valve for operation and signs 

of leaking 
h.) Electrical connections to the pump motors 
i.) Check the oil level in the gear box 
j.) Inspect the pump foundation for cracks and signs 

of erosion 
2.) Inspect the surrounding areas for signs of leaks 
3.) Check for the placement of yard light above each un

loading pump 
4.) Inspect Containment Area 

a.) Inspect walls and foundations for cracks and 
erosion 

b.) Check surrounding area for signs of leaks or spill] 
c.) Make sure containment drain valve is closed 

B.) Inspect the two Crude Charge Pumps: 

1.) 

2, 
3, 

w 
D 

M 
D 

W 

D 

• 5 . 
6 . 

7 . 
8 . 

9 . 

10 . 

11. 

Inspect the pump foundation for cracks and signs of 
erosion 
Check pump stands for cracks and signs of corrosion 
Check pump packing and head gasket for signs of 
leaking 
Check the bleeder valves for operation and signs of 
leaking 
Check the electrical connection to the motors 
Check for loose fittings and signs of leaking on the 
suction and discharge piping 
Check the oil level in the gear boxes 
Inspect the inter connecting piping valves for operation 
and signs of packing leaks 
Check for the placement of the yard light above the 
Crude Change Pump Station 
Inspect the inter connecting piping and fittings 
between the Crude Charge Pump Station and the Reclaim 
Facility for signs of leaks. 
Check the surrounding area for signs of leaks 
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w 

w 

D 

W 

W 
D 

1.) 

2 . ) 

3 . ) 

4 . ) 

5 . ) 
6 . ) 

F -'quency C.) Inspect the Reclaim Location B Containment Area: 

Inspect the dike walls for excessive wear, damage 
or erosion 
Check for the position of dike wall barrier rope and 
supports 
Inspect the surrounding areas inside and outside the 
containment area for signs of leaks 
Inspect the tank base and foundations for cracHs and 
erosion 
Inspect the 4 walk over ramps for excess wear 
Make sure containment drain valve is closed 

D.) Inspect the Hazardous Waste Storage Tanks lA,IB,116-126 

1.) Safety Equipment: 
D a.) Check overfill alarm by pulling the manual checker 

and signaling an overfill condition 
D b.) Inspect the-position of Breather and Arrestor 

assemblies (Note - internals will be checked 
annually when tank wall thickness reading's, are 
taken) 

D c.) Check level gauge for freedom of movement and 
compare level to last reported outage 

2.) Vessel inspection: 
W a.) Inspect the exterior of the vessel for cracks, 

seam leaks and corrosion 
M b.') Where applicable check the vessel legs and supports 

for signs of fatigue, cracks and fire proofing 
D c.) Inspect all fittings and valves for signs of leak

ing 
D d.) Check surrounding area for signs of leaking 

E.) Inspect inter connecting piping in Location B 

W 1.) Inspect pipe supports for cracks and signs of corrosion 
D 2.) Inspect pipe fittings and valves for signs of leaking 
W 3.) Check valves for ease of operation and condition of 

packing 
D 4.) . Inspect surrounding area for signs of leaking 

F.) Inspect Electricl Components: 

D 1.) Make sure electrical control box doors at UR#1 and 
UR#2 are closed and secure 

D 2.) Inspect the Overfill Alarm Control Cabinet at UR#2 
a.) Control box door is closed and secure 
b.) System sil-ence switch is on 
c.) System warning light is intact. 
d.) Electrical connections appear secure 

M 3.) Inspect the external condition of the electrical 
conduit for corrosion and integrity. Also check 
condition of conduit supports 

W 4.) Inspect start-stop stations for condition and operation 
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rrPHuency G.) Check the manual tools in the area for non-sparking: 

D 1.) Hammers 
2.) Chisels 
3.) Bung wrenches 

, 4.) Scrapers 
i 5.) Pipe wrenches 

H.) Inspect Safety Equipment: 

D 1.) Check the placement and condition of six sets of 
warning signs: 
a.) 2 on west dike wall '.of Location B 
b.) 1 on east leg of #24 structure 
c.) .1 on east leg of Reclaim cooling tower structure 
d.) 1 on east wall of Reclaim Building' 
e.) 1 on west wall of Reclaim Building 

D 2.) Inspect 3 fire extinguisher stations located at UR#1, 
UR#2 and Crude Charge Pump Station: 
a.) Covers on the extinguishers 
b.) Extinguishers in place 
c.) Charge of the extinguisher, arrows in the 

green portion 
d.) Signs' above the stations 

3.) Inspect 150# Dry Chemical Engine next to the Boiler 
Room: 

D a.) . Check the ease of opening the fire house sliding 
doors 

M b.) Inspect the fire house for damage and corrosion 
D c.) Check the nitrogen charge on the engine 

(above 2000 psi) 
D d.) Check for attachment of instruction card 
M a'.) Check freedom of wheel movement 
D f.) Check warning signs about blocking fire house door 

4.) Inspect the fire, fighting foam station at the adjacent 
Reclaim Facility: 

D a.) Inspect hose reels for ease of turning 
D b.) Make sure hose is on the reel and covers are in 

place 
D c.) Check for the two spanner wrenches 
W d.) Inspect the fire booster pump, turn pump shaft 

and inspect the suction and discharge piping for 
integrity 

D e.) Check for the placement of the foam pickup nozzle 
and the water fog nozzle 

W f.) Inspect the lids and count a minimum of six 5 gal 
pails of Universal Foam. Lift each pail to check 
for volume of the contents. 

W g.) Inspect the condition of the pipe threads at the 
hose to pump connector 

D h.) Make sure the fire pump is drained 
D i.) Check electrical connectors to the pump motor and 

power to the main disconnect switch 
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recuency 
W j.) In£jj3ct the inter connecting piping between the 

waLoi tani; ̂ .nd the fire pump for leaks and oper
ation of. vr. Ives 

D k.) Check for placement of sign "Fire Hose Connection" 

I.) Inspect 1002 Storage Tank 

1.) Safety Equipment: 
D , a.) Check overfill alarm by pulling the manual checker 

and signaling an overfill condition 
D b.) Inspect the position of Breather and Arrestor 

assemblies (Note- internals will be checked 
annually when tank wall thickness readings are 
taken) 

D c.) Check level gauge for freedom of movement and 
compare level to last reported outage 

2.) Vessel Inspection: 
W a.) Inspect the exterior of the vessel for cracks, 

seam leaks and corrosion 
D b.) Inspect all fittings and valves for signs of leak

ing 
D c.) Check surrounding area for signs of leaking 

3.) Inspect inter connecting piping S, pump at 1002 
Storage Tank: 

W a.) Inspect pipe supports for cracks and signs of 
corrosion 

b.) Inspect pipe fittings and valves for signs of 
leaking 

W c.) Check valves for ease of operation and condition 
of packing 

W d.) Inspect the pump foundation for cracks and 
signs of erosion 

D e.) Check head gasket and mechanical seal area for 
signs of leaking 

W f.) Check the electrical connection to the motor 
D g.) Check for loose fittings and signs of leaking 

on the suction and discharge piping 
D h.) Check for placement of the run light and it's 

operation 
D i.) Inspect the inter connecting piping and fittings 

between the pump at IOG'2 tank and the boiler 
room for signs of leaking 

4.) Inspect electrical components at IOG'2 tank: 
D . a.) Inspect the overfill alarm control cabinet 

I.) Control box door is closed and secure 
II.) System silence switch is on 

III.) System warning light is intact 
IV.) Electrical connections appear secure 

M b.) Inspect the external condition of the electrical 
conduit for corrosion and integrity. Also check 
condition of conduit supports 

'/ c.) Inspect emergency kill switch at the pump for 
condition and operation 
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requencv 
w 

W 

D 

W 

5.) Inspect the containment area for 1002 tank: 
a.) Inspect the dike walls for excessive wear, 

damage or erosion 
b.) Check for the position of dike wall barrier rope 

and supports 
c.) Inspect the surrounding areas inside and outside 

the containment area for signs of leaks 
- d.) Inspect the walkover ramp for excess wear 



Area Schedule May 1986 

j ; , Location C - Injectant Storage Area 

Frequency A.) Inspect the Waste Unloading Station UR3# 

.' 1.) Inspect the Unloading Pumps: 
D a.) Check the unloading suction hoses for cracks 

swelling and loose fittings 
D b.) • Check the unloading strainers for leaks around 

the top gasket, placement of the cover bolts and • 
for loose fittings on the suction and discharge 
piping 

D c.) Inspect the inter connecting piping, valves and 
fittings for signs of leaking 

D d.) Check the inter connecting piping valves for 
I packing leaks and operation 
D e.) Check pump packing for signs of leaking 
D f.) Check pump head gaskets for signs of leaking 
D g.) Check pump bleeder valve for operation and signs 

of leaking 
M h.) Check pipe supports for security and corrosion 
W i.) Check electrical connections to the pump motors 
M j.) Check the oil level in the gear box 
M k.) Inspect the pump foundation for cracks and signs 

of erosion 

D 2.) Ins.pect the surrounding areas for signs of leaks 

(Unloading Spots 1A,2A) 

W 3.) Check for integrity of the concrete barrier wall 

D 4.) Inspect the Containment Area: 
a.) Inspect walls and foundation for. cracks and 

erorion 
b.) Check surrounding area for signs of leaks or spills 
c.) Make sure containment drain valve is closed 

5.) Inspect the Roof Structure 
M a.) Check Column floor bolts for security 
M b.) Inspect Columns and roof structural members for 

integrity and corrosion 
M c.) Check for placement and corrosion of roof panels 
W • d.) Inspect the base foundation for cracks and erosion 

W 6.) Check for the placement of yard light and under roof 
lights 

D 7.) Check for placement of 3 Bump blocks, 2 sets of trailer 
chocks and sign pertaining to the use of chocks 

B.) Inspect the 100 GPM Transfer Pump, Injectant Loading Pump 
and Gorator 

D 1.) Inspect surrounding area for signs of leaking 
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^uency 

vJ 

D 

D 

D 

W 

W 

2 . ) 

3 . ) 

4 , ) 

5 . ) 

6 . ) 

7 . ) 

Inspect the foundation for cracks and erosion 
(Transfer Pump only) 

Inspect mechanical seal area for signs of leaking 

Check the oil level and pressure in the cooling 
reservoir for the mechanical seal (%full and 20psi) 

Check the head gasket for signs of leaking 

Inspect the electrical connection to the motor 

Check for loose fittings on the suction and discharge 
piping 

8.) Injectant Loading Piomp inspection only: 
D a.) Inspect the ACS strainer and 2-FSI Filters for 

leaks around the top gasket, placement of the 
cover bolts and for loose fittings on the suction 
and discharge piping. 

D b.) Check inter connecting piping, fittings and 
valves for signs of leaking 

M c.) Inspect the bases on the Injectant Loading Pxamp 
and the Gorator 

M d.) Inspect the roof structure & columns for integrit; 
and corrosion 

M e.) Check for placement and corrosion of roof panels 
M f.) Inspect the metal deck and legs of the Injectant 

Pumping Station for cracks and corrosion 
D g.) Inspect the Injectant loading hose for cracks, 

swelling and loose fittings 
D h.) Check surrounding area and loading spot LA#1 for 

signs of leaking 
W 1.) Check for the placement of yard light and under 

roof lights 

C.) Inspect the Injectant Storage Location C Containment Area; 
W 1.) Inspect the dike walls for excessive wear, damage or 

erosion 
W 2.) Check for the position of dike wall barrier rope and 

supports 
D 3.) Inspect the surrounding areas Inside and outside the. 

containment area for signs of leaks 
W 4.) Inspect the 4 walkover ramps for excess wear 

D.) Inspect the Hazardous Waste Storage Tanks 202-206 and 210-2 

1.) Safety Equipment: 
D a.) Check overfill alarm by pulling the manual checker 

and signaling an overfill condition 
D b.) Inspect the position of Breather and Arrestor 

assemblies (Note - internals will be checked 
annually when the tank will thickness readings 
are taken) 
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uency 

D c.) Check level gauge for freedom of movement and 
compare level to last reported outage. 

2.) Vessel Inspection: 
W . . a.) Inspect the exterior of the vessel for cracks, 

seam leaks and corrosion 
D b.) Inspect all fittings and valves for signs of leak

ing 
D c.) Check surroiinding area for signs of leaking 
D d.) Inspect side agitators on 210,211, & 212 for 

packing leaks and electrical connections to the 
motors 

W e.) Inspect agitator nozzles for fatigue or cracks 

E.) Inspect inter connecting piping in Location C and between 
Location C and Reclaim Facility: 

M 1.) Inspect pipe supports for cracks, security and signs 

of corrosion 

D 2.) Inspect pipe fittings and valves for signs of leaking 

W 3.) Check valves for ease of operation and condition of 

packing 

D 4.) Inspect surrounding areas for signs of leaking 

F.) Inspect Electrical Components: 
D 1.) Make sure electrical control box doors at Waste 

Uhload Station UR#3 and Injectant Loading Pump 
Station (2) are closed and secure, 

D 2.) Inspect the Overfill Alarm Control- Cabinet at UR#3 
a.) Control box door is closed and secure 
b.) System silence switch is on 
c.) System warning light is entact 
d.). Electrical connections appear secure 

M 3.), Inspect the external condition of the electrical 
conduit for corrosion and integrity. Also check con
dition of conduit supports for corrosion and security 

W 4.) Inspect start-stop stations for condition and operation 

D G.) Check the manual tools in the area for non-sparking: 

1.) Hammers 
2.) Chisels 
3.) Bung-wrenches 
4.) Scrapers..-• 
5.) Pipe wrenches 

F-14 



Frequency 
H.) Inspect safety equipment: 

J 1.) Check the placement and condition of three sets of 
warning signs : 
a.) 1 on NW corner of dike area 
b.) 1 on NE corner of dike area 
c.) 1 on SE corner of dike area 

D 2.) Inspect 2 fire extinguisher stations located at UR#3 
and Injectant Loading Pump Station: 
a.) Cover on the extinguisher 
b.) E.xtinguisher in place 
c.) Charge of the extinguisher, arrows in the green 

portion 
d.) Signs above the station 

3.) Inspect 150# Dry Chemical Engine at the Injectant 
Storage Area-outside the south dike wall: 

D a.) Check the ease of opening the fire house sliding 
doors 

M b.) Inspect the fire house for damage and corrosion 
D c.) Check the nitrogen charge on the engine (above 

2000 psi) 
D d.) Check for attachment of instruction card 
W e.) Check freedom of wheel movement 
D f.) Check warning signs about blocking fire house door 

I.) Check the security systems: 

M 1.) Activate the plant wide alarm system by dialing #7 
on intercom phone. Check the activation of all three 
warning sirens 

D 2.) Inspect the service of the intercom phones in the 
following areas: 
a.) Additives Facility - services Location A & C 
b.) Reclaim Facility - Services Location B & D 

D 3.) Check the service for out calling from the phones in 
the employee change house, production office, office 
laboratory area and safety office in the warehouse 

D 4.) Inspect the Main Gate Entry System: 
a.) Check the audio level of the communication system 

at the gate, main office and production office 
D b.) Check gate opening switches in the main office 

and production office 
W c.) Check gate open timer-set for less than 30 seconds 
D d.) Check activation of gate photo eye to stop gate 

closing 
D e.) Check key opening system 



I_ juency 

1 D 5.) Check following gates for security: 
(closed and locked) 

J a.) 2 auxllary gates on East fence line 
b.) Rail gate and walk gate on South fence line 
c.) Auxllary gate on West fence line 

j D 6.) Inspect the entire site fence line: 
' a.) Check for weak or damaged line poles 

b.) Openings in the fence fabric 
1 c.) Erosion causing more than a 4" difference 
I between the ground and the bottom of the fence 

:. J.) Inspect Hazardous Atmosphere Entry Equipment 

' M 1.) 3 M Hose Mask: 
a.) Helmet -check for cracks in the hardhat, 

1 face shield and breathing tube 
J nipple. 

-check for holes or tears in the 

1 shroud, 

-inspect integrity of the helmet 
suspension and then fit. 

I -check visabillty through face shield. 
^ , Clean if necessary 

Hood -because these hoods are disposable 
use a new hood for every entry. 
-check hood and view opening for holes 
and tears. 
-check collar assembly and breathing 
tube nipple for cracks. 

-fit hood to collar assembly. 

b.) Breathing 
Tube -check tube for cracks, deterioration 

or holes by pulling to increase 
length, 
-check the 2 fastners for reliability, 
-attach the breathing tube to the 
Helmet or Hood nipple and to the Air 
Regulating Valve Assembly with the 2 
fastners. 

c.) Air Regulating Valve Assembly 

-check for cracks in•the housing 
-check all connections and the spindle 
nut. 

I F-16 



b requency 
d.) High Pressure Hose 

-check for cracks deterioration and 
holes. 

-check attachment to the outlet of 
the flowmeter. 

e.) Flowmeter -check operator protection shield for 
cracks and visability. 
-check" the integrity of the meter 
tube. 

,-check the connection to and from the 
flowmeter. 

f.) Pressure. Regulator w/Hose 

-check for cracks, deterioration and 
holes in the hose, 
-check hose connection to the 
regulator. 

-check operation of the regulator 
adjustment nob. (leave nob turned out) 

-check regulator attachment to the 
breathing air cylinder. 

g.) Breathing Air Cylinders and Cart 

-check pressure on both cylinders by 
attaching the regulator and opening 
cylinder valve. A full cylinder 
should read 2200#. Do not use a 
cylinder read below 400#. 
-reattach regulator to the first 
cylinder. 
-inspect the cart for damage and 
readiness. 

M 2.) MSA Air Mask: 
a.) Mask Assembly 

-check for contamination, damage and 
deterioration. 

-check visability and clean if 
necessary. 
-fit the mask and check for air leaks 
by closing off the inlet of the 
Breathing Tube. 

b. ) Breathing Tube 

-check for cracks, deterioration and 
hol< ;.. by stretching the tube length. 
-ch-,:;-:!-. the connection to the mask. 

F-17 
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c.) Regulator Assembly 

-inspect for surface damage and de
terioration of the assembly and high 

' pressure hose. 
-with mask and breathing tube attached 
open main line (yellow) and cylinder 
valve to pressurize the regulator and 
hose. Close the cylinder valve, watch 
the regulator gage for a drop in the 
reading (leak indication). Breathe 
unit down until the Audlt-Larm rings. 
Check the regulator gage for the 

I pressure (alarm should ring at about 
k, full pressure or 550#) . With the 

y cylinder valve closed, breath out 
the remaining pressure. 

d.) Air Tank -check the tank pressure. llOOi^ is 
full and will give approximately 
30 minutes of air. Do not use a 
cylinder below 500#. 
-check the Harness for wear and 
function of the hardware. 
-fit the harness. 

e.) Emergency Horn 

-check sound by depressing button for 
a short burst. 

M 3.) Harness -prior to each use, carefully inspect 
the harness and securing lanyard for 
Indication of wear or deterioration. 
-check for loose threads, pulled rivets, 
cuts, abrasion or evidence of chemical 
or physical exposure that may hve 
weakened the material or assembly. 
-untangle the lanyard and fit the 
harness 
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W 

0.) 

P.) 

1.) General condition of the unit, pouch and belt. 

2.) Check battery charge. 

3.) Check for signal activation and/or voice 
amplification. 

Make ah approximate inventory of the sand pile at the 
front gate. The pile should be approximately 3 yards 
(volume 4 1/2' X 4 1/2' X 4 1/2'). 

Inspect 90 GPM Pump located in the Barrel House for 
damage and readiness. 

Q.) Check quantity of Poly Coated Protective Suits stored 
in maintenance office. Minimum quantity is 10 suits. 

F-IBB 
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1- r e q u e n c 
i • ^ 

D 

annually 

•K.) Inspect and Inventory manual tools located on west exterior 
wall of Safety Office for emergency spill response: 

1.) 2 shovels square 

2.) 2 shovels round 

3 . ) 2 rakes 

4.) Barrier Rope (200') 

L.) Inspect and Inventory Spill Response Kits located in the 
following locations: 

1.) Epoxol Facility 

2.) Additives Facility 

3.) Injectant Unload Facility (Location C) 

4.) Batch Manufacturing Facility 

5.) Reclaim Facility (Location D) 

6.) Reclaim Crude Unload Facility (Location B) 

Inventory for the following items and minimum quantities: 

1.) 2 - Booms (S-53) 20' long and 3" Diam. 

2.) 50 - Pads (S-74) 18" x 18" x 3/16" 

M.) The following emergency equipment will be inspected by an 

authorized outside firm per the attached outline (Page/6̂ -2-4-) : 

1.) 20# Hand Dry Chemical Extinguishers 

2.) 120# Portable Dry Chemical Extinguishers 

3.) Fire Hoses 

4.) Stationary Fire Pumps 

• 5.) Self Contained Breathing Apparati 

N.) Inspect and Inventory portable emergency signal and 
communication devices: 

1.) PAL III Personal Alert (5 units) 

2.) VASP-2 Voice Amplification and Personal Alert (3 units) 

The inspection will cover the following items: 

F-18A 
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4009 MdNTDALE PARK DRIVE VALPARAISO, INDIANA 46383 
PHONE 219-462-1707 

TOLL FREE 800-552-2691 

May 6, 19S7 

AmeA ĉon ChzmlcaZ Szn.\)A,cz 
?06t OU-i-C-̂  Box 190 
GfiiiiZJZk, IncLcana 46319 

Attzyvtion: Mti. John HuApky 

VdoJi Wl. UuAphy. 

EncZo-iiZd p£ea6e i$-tnd copA.z6 o^ ouA ?)iocz(iuAZ6 {̂ on. 
youn. AnnutxZ TAjiz E)ctingu76h2A. and 30 ULnvTiz ZfizaXKinQ 
AppaAatii& lyu>p^cition&. We cui^ at&o 2ncZo&i.nQ a cZkoAt 
i>hom.nq the. S2AvA.cz TzAt ?AZI>6UAZ OJJ yowi iAJid ho&z. 

We hopz thZji Td the. Ajrî oAmotion you KzquAjiz and A.{̂  vie. 
con bz oi {̂ ixnXhzn. isAv-iaz, pZzcu>z izzJi in.zz to zontacX. 
tiuy, oif)A.az a t any tunz. FoA youA aonvzyvizncz QUA t o t t 
î >̂ ee tztzphonz numbzA AJ> 1-800-552-2691. 

Thank you. 

yoiuu> vzAy tAuty, 

HOOSIER FIRE EQUIPMENT, IMC. 

JAMES E. VALV 
SaZzA Rzptiey,zntatLvz 

JEP/P4 

End . 
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I PROCEDURES FOR INSPECTIONS 

' MONTHLY. QUARTERLY, SEMI-ANNUALLY, ANNUALLY 

J 1. IN DESIGNATED PLACE 

2. Q P E R A U N G INSTRUCTIONS LEGIBLE AND FACE OUTWARD 

j 3. SEAL NOT BROKEN 

4. OBVIOUS PHYSICAL DAMAGE, CORROSION, CLOGGED NOZZLES OR LEAKAGE 

j 5. PRESSURE IN OPERATING RANGE 

6. LOOSEN POWDER. WEIGH CO-2 

j 7. ANTI-FREEZE WILL BE SHOT OFF FOR PROPER VALVE AND GAUGE OPERATION 

•'' 8. TAG - SERVICED 

PROCEDURES FOR SIX YEAR MAINTENANCE 

1. DEPRESSURIZED - OBSERVE GAUGE OPERATION 

2. DISASSEMBLE, VALVE AND CHECK ALL PARTS 

3. CLEAN THOROUGHLY 

4. INSPECT POWDER 

5. REASSEMBLE, PRESSURIZE. AND LEAK TEST 

6. REPLACE OLD SIX YEAR STICKER WITH NEW UNLESS IN CURRENT YEAR 

7. TAG - SERVICED 

I 
I 
I 
i 
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LINED INDUSTRIAL STANDPIPE. AND FIRE DEPARTMENT HOSE 

TRADE SIZES. 

Ih" Thru 2h" 

I h " Thru 4̂ 5" 

IH" Thru 2Js" 

IH " Thru 4" 

IH" Thru 4" 

INCHES JACKETS 

Single 

Single 

Single 

Multiple 

Multiple 

NEW HOSE RATED 
ACCEPTANCE TEST 
PRESSURE. PSI 

300 

400 

500 

400 

600 

SERVICE TEST | 
PRESSURE, PSI 

150 *i 

250 1 : 

250 

250 1 ; 

250 • 

z? 



PROCEDURES FOR INSPECTING CUSTOMER'S SELF CONTAINED 

BREATHING APPARATUS 

1. CHECK PRESSURE ON CYLINDER GAUGE 

2. CHECK HYDROSTATIC TEST DATE ON CYLINDER 

3. CHECK PHYSICAL CONDITION OF APPARATUS, HARNESS AND STRAP 
1 ASSEMBLY, ETC. 

4. CHECK FACEPIECE AND BREATHING TUBE FOR CRACKS, ETC. 

5. CHECK OPERATION OF BOTH THE MAIN-LINE AND BY-PASS VALVES 

6. PERFORM FUNCTIONAL TEST BY "BREATHING" THE UNIT 

7. CHECK PROPER OPERATION OF ALARM BELL 

8. CLEAN AND SANITIZE FACEPIECE 

'J 
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M-



T e c t C o n d u c t e d b y 

. V / i f c n e s s e d b y : 

R e p o r t N o . A-

NAME OF R I S K ; AMERICAN CHEMICAL 

LOCAMON: 

DATE:: 10/29/86 

GRIFFITH, INDIANA TOl'/N: 

L-VKE PEERLESS Model o r type VERTICAL TXPE S e r i a l No. 
Rated Capacity 15OO gpm. at ra ted head 130 p s i . , ft. a t raced speed 1700 ^rpm. 
Net p r e s s u r e at sliutoli 166 Psi. Net p r e s s u r e a t 150% r a t e d capac i ty 93 . (ps i . 
Brake J iorsepower 'a t raced conditions Max. b r ake H. P. ac r a t e d speed ac any capaci ty ii^i 
Horizontal , ver t ica l , turbine 4.95 s t a g e s i m p e l l e r d ia . 103/8 i n c h e s . 

Cut in p s i • Cut out p s i . JMP OPERATES: Manual, Automatic 

RIVEN BY: E lec t r i c motor , s team, turbine, gaso l ine , d i e s e l , engine , w a t e r wheel , no c lutch. 

JCTTION FROM: _ SMALL POND Capacity ? ^Gals. 

ft. ' Lift 
^acT f t . , ps i . 

Vert ical Turbine D i s c h a r g e Head to W a t e r Leve l Ft . 
Vert ical Turbine Lowest I m p e l l e r to W a t e r Leve l F t . 

L̂ JCKEY PUKP 
)CKEY OR MAKE-UP PUMP: Make 

Rated Head p s i . , ft. 
Centrifugal or Positive Displacement Type . 

'ECIAL COMMENTS PUMP GOOD 

Type ^Rated Capaci ty 
"Cut -in ^psi., Cu t -OU t ~_ 
Relief Valve Setcing_ . 

gpm. 
ps i . 

psi . 

Cond i t i on 

Churn 
1007. cap . 

1507. c a p . 

Hose l ayou t 
normal ly 50 ' 
fo r each 
o u t l e t 

S i ze of 
t e s t t i p 

1 3/4 
1 3/4 
I 3/4 
1 3/4 

1 3/4 
I 3/4 
1 3/4 
I 3/4 

L 3/4 
1 3/4 
1 3/4 

Pitot 

12 

12 
12 

12 
12 
24 

24 

24 
24 

24 

G . P . M . 

Pump P r e s s u r e s -
V e r t i c a l T u r b i n e D i scha rge 

Gage to Vi'ater Level 
o r 

Suction 
D i s c h a r g e 
PSI. 

1575 

. . ^ 

2230 

PSI. 

170 

130 

96 

Net 
PSI. Ft . 

170 

130 

96 

R.P.M 

1700 

1700 

1700 

Chccl: engine t achomete r against Insp . Speed Coun te r . Plot t e s t points 
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TESTING EPOXOL DELUGE SYSTEM 

DATE 

NITIAL TESTER: 

r] 
11 
• i 

II 
1 ' 

I J 

11 

IJ. 
•? 

li 

1! 

2 . ) 

3 . ) 

4 . ) 

5 . ) 

6 . ) 

7 . ) 

8 . ) 

9 . ) 

1 0 . ) 

11 . ) 

11 
l i 13.) 

1.) Inform Epoxol Operators that a test is going to be 
performed. 

Close Main Deluge Valve (yellow tag) in Fire House. 

Attach hose length to test nozzle. Make sure valve is 
closed and the %" drain valve is open. 

Attach hose to monitor and attach nozzle to monitor. 
Aim at Holding Pond. 

Run llOV extension cord from Electrical Building to 
to Epoxol Building roof. 

Plug in heat lamp and activate heat sensor Location 

Horns should sound. Measure seconds until activation 
of Fire Pump. Seconds 

Slowly open test nozzle and close %" drain valve. 

Run Fire Pump water into Holding Pond for 30 minutes. 

During pump run replace heat sensor and remove llOV 
extension cord. 

At end of 30 minutes trip off Fire Pump Main at 
Control Cabinet. 

Check for activation of 440V power drop horn. Leave 
horn on. 

Check 2 manual activation switches on south wall of 
Epoxol Building. Activation Horn should sound. 

South East Ground Switch 

South 2nd Floor Switch 

14.) Rearm Fire Pump Main at Control Cabinet. 

15.) Open Main Deluge Valve (yellow tag) in Fire House 

c-y 
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16.) Check llOV Pilot Light on roof of Epoxol Fire House. 

17.) Break down & drain Fire Hose and place back on reel 
with cover. 

18.) -Drain monitor, return nozzle to. Fire House, return to 
location and cover monitor. 

19.) Close valve at test nozzle and open %" drain valve. 

20.) Count number of Foam 5's ' . 

21.) Check for placement of foam & water nozzles. 

22.) Walk 4" Deluge Main and inspect inside piping from 2nd 
floor catwalk. 

23.) Inform Epoxol Operators the test is completed. 

24.) Return Test Sheet to Plant Engineer. 

2? 
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Inspections; 320 lAC 4.1-49-4 

%mm '̂ 

Iv-v-i •. ̂ .'V:'- '•. i 

!^:p.-.:.'?^ y -

A.) 

B.) 

I , t 
Maintenance Inspection Procedure^.) 

• On all operating days between: 73*̂  j and 830:'AM;t;he Stilli.̂ ^̂ ^̂  
/Area (Location D) is inspected by; facility/jpersonnel.'' ff 
: •• •• : : : y - ' - \ y < \ - . y . [ Y •-.••,• |.;,; 

The StilI',Area has a Schedule to outIine-(tKei inspection; ' 
procedure-•and to identify the types of-problems to 

I •(•.••'-'•^',"•'•••-*•'? • 

t.-': 

y.-.'.i 
' • ' : ' • ' f 

w^'M'•y::':',•'^''^^ 

PYPTZM'' '^^-'by.--Yii^ 
'••'•;-•;--•••.3'••vV'i • 

G.) 

H.) 

Pkp.m^̂  

look for during the inspection, 
how often an item is checked: 

Frequency determines 

D - Daily on operating days 
W - Weekly 
M - Monthly 

The frequency-of the inspection is based on past years/î Vf: 
of operating experience and previous Maintenance Logs .'vV̂-j 

T^y^A. 
C.) If a problem is observed during the inspection, a . YZĵ ^A 

Maintenance Action Sheet is'filled out listing the ;';.-̂-!jV 
• problem and location. • ^ . Yy.' 

. D.') After the inspection the Monthly Inspection Log is •••:;.-;. 
'.'- • initialed and ,noted as follows: . . >-;;;K'-

OK - Area shows no apparent problems 
NOK'- Area has the problems.as listed on 

• the Maintenance Action Sheet. 

E.) The Mont:hly Inspection Log and Maintenance Action 
Sheets are'reviewed by the Maintenance Supervisor 

-rv' the same operating day. If maintenance'action • is re-1?̂ "!, 
•V- - quired, and entry is made, into the • MaintenancevLog. .vilijf«̂^ 

. • ^ • • • i ' ' - • \ v ;%f> - - - i " ^ • ' . ' : • : . • ' •••-• • ; • ' * } ^ S A r • • 
'•.• . :. . • • "•:•.••-•• : - ^ ^ y ' r • y^i^m/r'\^-i 

y F . ) • The M a i n t e n a n c e Log i s u s e d t o • s c h e d u l e ; v m a i n t e n a n c e ; ) - m 
action, • • •"••1 > ' - i 2 i 

i . : < i \ ; i ' ,.'-.(.'-i,-J;Vi? •'•-"•• 

When the maintenance is performed and :the'; problem. is.J'lîVŝ^̂^̂^ 
corrected the Maintenance Log is dated\and the --Tf^'^^*:. 
Maintenance Action Sheet is datedv'and'initialed. ^̂ .̂î -̂-

•-,-pJ. 
• 'y^^7 

P0pp-
. • ' . ' ^ • ' ^ • : y . . : . 
-•''-.i>;V--- • . 

y y m m 
y7^m 

:̂ m •yzm-' 
• :yTfp-

• • 7 ! ]YA^^ Tm. 

' ';'.l';' 
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•y'̂ \hCA!&y 

^•-y^P 

I 
:;̂  F r e q u e n c y 
m^^-

•I i i '̂  : Lo 

AREA SCHEDULE 

L o ' c a t i o n D ! - S t i l l s -

A.)( # 1 S t i l l S y s t e m : 
1- ' -

1 . ) I n s p ' e c t # 1 H e a t E x c h a n g e r : 

mmmy 
•^•mmky^--' 
. : • • J i . j , f .T-fi r : : - .-

s > ? V ? - ' ^ I ' l •:•• 

M r \ ^ y A y •••.•y:. 

\WmTp7. 

3.) 

-mMTi :.'• 
•M'--

i-

: • • • ' • . ^ ' 

A 
• : - > , ; • ' 

d . ) 

e . ) 

f . ) . 
g . ) 

h . ) 

I 
r 

l l 
HI 
I 

» • 

I 
I 
I 

_ I 
.'..jvesqel for loose or missing bolts and the integ-":v{x,^ 
'.'̂ --rity of the pump nozzle..-,.. -̂v;--̂'.;:-' yP-Zi-ii^iZip^A I 

a.) •.;Chex:k interconnecting pipe, fillings, valves 
•-and seams for signs of leaking, 

b.) Check supports and foundations for cracks, 
erosion and corrosion, 

c.) Check the condition of the insulation, 
d.) Check surrounding area for signs.of leaking. 

2.) Inspect #1 Recirculation Pump: ..•.".•. 

^̂1 

) / - I n s p e c t s u r r o u n d i n g a r e a f o r - s i g n s o f pump 
• .• . . l e a k i n g 

PS. 
••Hi • y 

• ' * ' . - > ( - , " ' - / i ' i " ! 

) /Inspect interconnecting pipe, fittings., valves >:;.',s 
.;yan4 seams for. signs of leaking-.".-; :':'yY-Z'\ 

) (ilnspect the flange mounting of the pump, to the ?.i..̂-,V:'j 

.ty or the pump nozzxe. • ,.. ••«-...• • •*;'oiv/ir;-' 
Check level of the barrier fluid;^tank for:the";Si;V;i;!̂ , 
double mechanical seal.. :'•.••••;;.v;'-:-̂v--r. : •'!• '̂':'S''-V>I:! 

'^ijj^iiii 
Take a sample of the barrier, .fluid • and have;, the 
lab analyze for seal seepage. ,v:/̂ ' 7. .- ' - ' . :^ 
Check oil level in bearing housing. ' ' . ' ^T ' ^^M 
Inspect the drive belts for cracks and excessive .|,<tî  
w e a r . ' 'yAhf\-'^''-'Y^ 
I n s p e c t e l e c t r i c a l c o n n e c t i o n s f o r s e c u r i t y ' ' • ' a n d ; , • I 

• c o r r o s i o n . ,,;.̂ :̂ ;ci;i;:. ' •̂ :,B 

I n s p e c t # 1 S t i l l : 

a . ) 

':.-y'ykr:Z:-r. i 
. • • • y - y y ^ z : . . y ' - \ 

b.) 

c.) 
d.) 

e 
f 

g.) 

Check inter connecting piping, "fittings ,' valves'. J./,-. 
and seams for signs of leaking. . . ' "'':•'>.'̂--̂^̂^̂^̂  
'Check supports and foundation for cracks, erosion^M 
and corrosion. •. f: • . -PY^U^^^^i 
Check surrounding area,'for signs of 7 ••-'--•-'-' -̂  
'.Check the condition of,--the - fireproof d 
^cracks. and erosion.' 
Check the condition ofKthe insulation. • P p Y ^ i i P ^ ^ -
Check for the placement-^''^''^ ̂"̂''"•"̂'̂'"•'̂'̂'̂"'•"''•̂"'̂ '̂'̂'̂''•'''•̂^̂^ 
safety devices: 
: .. - Rupture Disc 

- Pot temperature thermo( ^ -•,-•.•, .ft-w---fii 
- Vapor Temperaturet^th'ermocouple ^•'''̂ ^^^ 

Check with the operato'r)^and^l"/A-^.Still Run Sheet^^ 
a n c e: i' o'f^^th'e'-Fs t i I'l^^mon i t o r i n g ^ î'̂ f^fy^Zî iP 

•ymmM 

' f o r t h e p e r f o r m a n c 
• d e v i c e s . 

. . . . . * . , • . . ' • • » ' 

- - . ' V . . . 

DEC 1 9 1986;-̂ ;̂ :; 
.'yXjM 

m^.y:.y.:y:^YP:-"-'̂ p 'miiy.:>^]iTTyT^-^^^ 
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•"requency 

1] 
IJ 

| 1 

• \ 
• 1 
| | 

l i 
II 
l i 
^ • . ; 

l i 

i 

n 

D 
D 

D 
D 

W 

W 
W 

D 

D 

w 

D 
D 

W 

D 

M 

D 

W 

D 
W 

D 

• ' • ' . ; j ; 

4.) Inspect #1 Condenser: 

a.) Check inter connecting piping, fittings, valves; and 
seams for signs of leaking. ^w- 'Zy*-v-j^i^-i. 

b.) Check the supports to #1 Still for cracks and corrosion!V,: 
c.) Check the surrounding area for signs of leaking: ' -(' 
d.) Check for the placement of the monitoring devices: 

- Cooling water in and out temperature 
thermocouples.. 

- Cooling water flow switch. 
- V a c u u m p r e s s u r e i n d i c a t o r and vacuum c o n t r o l v a l v e . 

' • -I -" • • ' * ^ ' i \ P 

.,•:.• • • ' l i Y -

5.) Inspect #1 Product Pump: ., .AyzpPf 
P'y.Y--Ay 

a.) Inspect surrounding area for signs, of pump leaking.'. :i;vv 
b.) Inspect inter connecting pipe, fittings, valves. andîV':;'̂:;::; 

seams for signs of leaking. ' ' T^yP. 
c.) Check the foundation for signs of cracking, erosion! 

and corrosion. ••'•"...••, 
d.) Check oil level in bearing housing. .y.''--: "'*-•: 
e.) Inspect electrical connection for security and ... •Z A.Y-

corrosion, 
f.) Check for the placement of the monitoring devices: , . .;• 

- 2 - flow indicators . ." 
6.) Inspect Residue Pump: ..;.:!• ' P - ' 

a.) ; Inspect surrounding area for signs pf pump l e a ikage . -yyT: 
b.) Inspect inter connecting pipe, fittings, valves' and Hi; •.̂t̂.f/ 

..seams for signs of leaking (To #l;#2,#3; #7 Stills) .'• ;';.;V." 
c.) Check the foundation for signs of cracking, erosion. ...i.i-

and corrosion •• .• i- : 'yYpT 
d.) Check pump mechanical seal for signs of leaking.'; -•'.^^ 
e.) Check pump bleeder valve for operation and signs, of.. "̂ 

l e a k i n g . ' ;; •,. 
f.) Check electrical connections to the pump motor for •:'..>,'.̂̂^̂̂^̂  

cracking or corrosion ••••';v"̂ E-
g.) Check level of the B a r r i e r F l u i d Tank for the double•X.'l'tjv, 

mechanical seal. ŷ  ' TAYi:̂  
h.) Take a sample of the Barrier Fluid and have the. labi:;-::;V̂^̂^̂^ 

analyze for seal seepage. •' V"-l^!^-,'';^':'^v^ 
7.) Inspect #1 Receiver Tank: ' • ;."'•;.... 

a.) Check inter connecting piping, fittings, valves and 
seams for signs of leaking. . •.•'0' 

b.) Check supports and foundation.for. cracks, erosion and 
corrosion. ^ •y^A'TY'^ -"̂ ŷ 

c.) Check surrounding area for-signsi'of leaking. 'y '^ 'YAPT'^: 
d.) Check the condition of the fireproof ing for cracks.;-andiĈ V'' 

erosion. 1' ' .. •-̂  ^'t'^•':''^:S•^;^•^;• 
e.) Check for the placement of the-monitoring and safety'' •>:;-. 

d e v i c e s : :- . i. j • I - F l a m e A r r e s t o r -.i'/ ''^ 
- L e v e l I n d i c a t o r 

N 
•V*f-:i. • , 

T 

• ' • ? -
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'"luericy B.) General Area Inspections 

;.i 
< • : 

1.) . 

2.-§ 
; 1^/ 

. - ( • ' ' . 

i . . 'y^::\T 

i!^:';'>,-,.r^^.^ 

Inspect for the placement of outside and inside •} 
lighting. If possible check for the operation. • ;, 
'Inspect the floor trench: .;;.'' 

a.) Inspect for solid'materials and blockage, 
b.) Inspect for liquid level (should not be 

present). 
c.)-' Check for placement of floor grating covers, 
d.) Check for cracks and signs of erosion of walls 

and base. 

3.). Inspect Spill Containment 

'•',:, a.) Check for Roof and cover placement. 
r; • b.) Check walls, and base for cracks and sighs .; 
;.; ' : . of erosion 
:'•- c.) Inspect for liquid level (should not be present) .>,'; 
:t' \:: d.) Inspect inlet flow pipe for signs of corrosion 

•..-;.-,;:;•,;.;• or'blockage. ' - ' - ' . ' 
-O^if^^'- ;• •''̂ ') Check ope,ration of ventilation fans in the area. (4) 

\Y 

T -PiiA^PyyT 
^>^0ym': 

' •^.^H'L'-•';."^;-)*"r;''.-' 

* ^ . V > - ^ ^ v . ' < ' . ' : ' , • ' . : ^ ••••• • 

• t Z \ • « • - ' • ; •'-• . 

:i;ri:.v--if '•'; 

z..yyy yiVA4'-'ry.':^ 
. ' . s - • • . , . . - : i - : i • • • • • . . • • ' . : • 
[ • • '. . ^ • ^ • ' • ^ ; . • • • - • ; 

y yyyfz A: ' 
i^yT-Yifyy'--' 

•\-y^YiiZ^:^y- .-•• 

T^^^\yiy p-' 
. . "•- . - f . '^ . - . ' . 'w. ' ' - ; ; . ' , . . . . . • 

^ ^ • • ^ * ^ ' ' • • • • 

• • • • • ^ ^ • . ? - • ^ ' ^ • • • • 

yyzm 
. .Pnm 

:̂ ZA Z;ii 

'-.. zy-z^ 

', . . . J . . . . . . - , . 1 1 

m 

I ' •: • i ; ^ 

.•}-y.- ' i 

.''5.') Inspect the external condition of the electrical 
: ..; . conduit for corrosion and integrity. Also check 
Zy.y^lp condition -of conduit supports for corrosion and 
'• V-i';̂ ^ rr • • s e c u r i t y . 

•6.); Inspect the start-stop stations for condition and 
operation: 

a.) #1,#2,..&'#3 Recirculation Pumps. 
b.) Residue Pump 
c ) . .#1,#2, & #3 Product pumps' 
d.) #7 Reflux pump. 

7.) Inspect Control Panel inicator lights and talk to 
operator concerning malfunctions. 

8.) Check the manual tools in the area for non-sparking: 

a.) Hammers 
d.) Chiesels 
c.) Bung-wrenches 
d.) Scrapers 
e.) Pipe wrenches 

9.) Inspect safety equipment: 

a.) Check the placement and condition:of two sets of 
warning signs: 

- 1 on SW corner of Reclaim. Building 
- 1 on SE corner of Reclaim Building 
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"). b.) Inspect 5 fire, extinguisher stations located! Ii.---v^/ 
in Location D: ''•••'... V . - v 
- Cover on the extinguisher i i j!̂' r̂-'iif 
- Extinguisher in place '•:•':)••'• " iTzPl^Z 
- Charge of the extinguisher ,'• arrow in green • r y ^ ^ ^ i ^ 

portion - "::;•;•. . ,-., • ' l:y..yP-Si^\ 
- Signs above the stations A - ' ' •. ' yZ;i,ZT.' ' ' i-^y 

• • • • . . .. • .̂ v--k/'.:..'"'" ' . 1 % -

.-• :.]i^i-y,.'^• •., yf; 
D • c.) Inspect the Deluge System •'•y^^Zp^'Py^''^^-' 

- 2 automatic valves in place. ••^'^i^'^y'-ZT'' 
- Manual valve box in place and operable. v,f<ij<r;..•;., .;" 
- Visual inspection of the Deluge System ..>̂.;û;p.̂  ' ' 

pipework for placement. '.:̂ ^Yyiy.. 

C.) #2 Still System: 

1.) Inspect #2 Heat Exchanger: .'.;.. 

D a.) Check interconnecting pipe, fitting l i ' : I D a . ) unecK interconnecting pipe, rictings, .'i-.yaiveŝjivji:;-' 

I and seams for signs of leaking. .. .••; :;̂'.̂&'!ŷ'7v3|̂:v;-
J W b.) Check supports and foundation for.;,,cracks ,|,|;i.̂.*|̂.5̂;??i;̂(;;̂^̂  

I erosion and corrosion. •;'"• P z y ^ M l ^ A p ^ r p P y 

I W • c.) Check the condition of the insulation.''̂ '̂ ft:v̂ 4̂||la'̂ \̂>̂ ^ 
I D . d.) Check-surrounding area for signs of leaking'i;,̂f:'.l>.̂-'; •.; • 

II. 2.) Inspect .#2 Recirculation Pump: .'. . • ' • y Z ^ ^ ^ ^ k ^ ^ Y Y ^ y 

I • . • zy'̂ -- z'T^mM^ypTy 
^ a.) Inspect surrounding area for signs of pump.yiP̂ iM!̂ ^̂ ^̂ ^̂  

• ' : leaking. - . -̂  :••••••--• •^••\'nv^^%»I^M^{ 
•j D b.) Inspect inter connecting pipe fittings ,.valyesMsJ^Mi^i--" 
J and seams for signs of leaking;' , - • Z - 0 ^ i T : 0 S ^ M ^ ^ 

I D c.) Inspect the flange mounting of the pximp .to.;.ithe:X';;;;.;:̂i;lr̂^̂  

I vessel for loose or missing'bolts a n d ' t h e P^-hAyYYzZZ^-
I • • integrity of the pump nozzle. '̂  ' • . • .TyTP- 'Y^YZ' . . 

D d.) Check level of the barrier f luid tank- for;^H ;.';:/,'•'.'/y• 

I the double mechanical seal.. . ' '•P'^ypyyYyY-

I M e.) Take a sample of the barrier fluid and; have .;;̂̂;̂':̂/;'-̂;-̂̂^̂̂^̂̂  

the lab analyze for seal seepage. : .: ^̂ <̂ î -Â s|!̂ ;̂  
W , f.) Check oil level in bearing housing '̂ zypP -̂̂ Z ;̂̂ YM -̂̂  
W g.) Inspect the drive belts for cracks and excessive'.^;!^*, 

wear. -., •: TYTyMJ 
W h.) Inspect electrical connections for S€cruityand'̂ '';.\̂ ,;̂ ^̂ ^̂ ^̂ ^̂ ^̂  

' corrosion. • '-•••''.. •̂•••yz^T^Zi!̂ -
.,;..•:.., • lyz-i -tk^-y:. 

3.) Inspect #2 Still: ' Z . Y y z . ' Pf- ^^-'^SfiSp^O 

D . a.) Check inter connecting piping,, fittings , valves V ••.•;5̂flVA 
and seams for signs of leaking. •" ':^%-fi'-

W b.) Check supports and foundation for cracks, erosion .fii;.' 
and corros.ion. ' ' -y. ' "> - '-ZTz 

D. c.) Check surrounding area'for signs of leaking. .'• .-•'[..i.' 
d.) Check the condition of the fireproof ing for •;..•'?.({ 

cracks and erosion. , • •'YyZ-.'' ''.'.'•''Y' 
W e.) Check the condition of the insulation. • r̂ -l;\ r • • '(• 
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Frequency: j 

D 

t: \f . .<\.-itr . \ i 

'.iMJ'-i' 
I 
I \ 

I !• 

f.) Check for the placement of the monitoring and 
safety devices: ' 

- Rupture Disc 
- Pot temperature thermocouple ; ' 

. - Vapor Temperature thermocouple 
g.) Check with the operator and #2 Still Run Sheet 

for the performance of the still monitoring 
devices. 

4.) Inspect. #2 Condenser:. 

-yi^^Dzy 

{^T 
<-\y^^'' • 

•:f#D -.• 

..•' p y z ' '• 

..̂ ••v4 . 
'̂  • .^V. I 

PA D . 

• n I 

-T\̂  . • ^ T ' - ; - > i ; ^ ' ' 

• • y : ^ y ^ ^ / ^ \ j • 

' • • T ', 

NSr-J. ... • 

T:y^ 

a.) Check inter connecting piping, fittings, valves 
and seams for signs of leaking, 

b.) Check the supports to #2 Still for cracks and 
• , corrosion, 

c.) Check the surrounging area for signs of leaking, 
d.l Check for the placement of the monitoring devices 

- Cooling water in and out temperature 
- Cooling water flow switch 
- Vacuum pressure indicator and Vacuum 
Control Valve. 

5.) Inspect' ik2 Product Pump: 

a.) Inspect surrounding area for"signs of pump. 
leaking. . . . 

b.l Inspect inter connecting piping, fittings 
valves and seams for signs of leaking, 

c.) .;Check the foundation for signs of cracking, 
erosion and corrosion, 

d.l Check oil level in bearing housing, 
e.i Inspect electrical connecting for security 

and corrosion, 
f.) Check for the placement of the monitoring 

devices 
"2 "̂  Flow indicators 

.6.) Inspect #2 Receiver Tank; 

a.) .-. Check inter connecting piping, . fittings 
valves and seams for signs of leaking, 

b'. 1-; Check supports and foundation for cracks, 
;,> '• erosion and corrosion. 
'. Ci-. Check surrounding area for signs, of leaking. 
.;•'.•• d.l : Check the condition of the fireproffing for 

cracks and erosion, 
e.l 'Check for the placement of the monitoring 

: and safety devices: 
~Flame Arrestor 

: ; ; -ĵ ^ "-Level Indicator 

•:D:r#3 Still;Systems 

B 
. 1 ,*--r\" 

y \ - : '-S/cŷ i 

YzzTpy 
^;.j:; 

'1.1 Inspect .#3 Heat Exchanger: 
a.l Check inter connecting pipe, fittings, valves 

and seams for signs of leaking. 

7 - ^ k s i - -••"«••.•-••••'•.-"'•;• 
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I 
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i uency 

1 w 

1 B :. 

11; 
l l ° 
1 ] D 

1 ) 0 

ll " 
• J w 

1 " 
• w 

Ij 

l l ° 
• J w 

I] w 

I I " 
1 

D 

1 
l o 
•• w 

1 
I 

•r y.. ' . s ; : : /v Vid-: 

yzyz-yzmz 

. i ' . l -

V 

• ! '-yzyyyyyTMTYW-' 
1 ..- . • : • I ?,'.- '-.-i^* V. ' ; ^ ^ ^ t ' 

b.) Check supports and foundatibn for cracks ,'.';̂.f •̂:,̂•.̂'i'̂•. r̂ ,̂ 
erosion and corrosion. yYzP'Yyy'yPyjUz.^ 

c.) Check the condition of the insulation'.-',-Ir'vV;̂ ';;̂ '̂ ;̂ ^̂ ^̂  
d.) Check surrounding area for-signs of leaking...'.}';-;;.̂ -':-̂  

' yy..-- -'•;.w?:/U.;vv?-^^.'-;•--,.. 
' '-:yy'i^-7Z^^yyy-'•'-. 

2.) Inspect #3 Recirculation Pump: , ;y:i%Sri;-:.|^,.i-... 
r,. .-."-Jf'.•.¥«-":-;,'r. • 

a.) Inspect surrounding area for signs of pumpvlleaking..;; 
b.) Inspect inter connecting pipe, f it tings,.,.valyes' •.,•;;;.-

and seams for signs of leaking.' . Z - T ' - y y ' ' 
c.) Inspect the flange mounting of the pump ;tO:.-the;̂ '. 

vessel for loose or missing bolts and the-.-:integrity^ , 
of the pump nozzle. '.?••'•'•"•.V-V-'''vil'?', 

d.) Check level of the barrier, fluid tank for the: -.;. ••;•--
double mechanical seal. ' /.' ' ':-• 

e.) Take a sample of . the barrier fluid arid have' the , ';-
lab analyze for seal seepage.' _, .'• .-,. 

f.) Check oil level in bearing ;housing. ; ;.;;.v 
g.) Inspect the drive belts for. cracks and excessive :,-̂ '̂;k 

wear-. .̂ yy;.v .̂--iY)7''-
h.) Inspect electrical connections for security,̂ and'.'S,̂ ^̂ ^̂ ^ 

corrosion. A .T^Z'̂ Y^Y^W-
-| • ' yzZYfPpyYYpZ'. 

3.) Inspect #̂3 Still: '• '."yYy-^^^M^"^ 
a.) Check inter-connecting piping,.' fittings, valves '''*̂,î.; 

and seams for signs of leaking. • ' Z • •'' • .'"••Ti^Z, 
b.) Check supports .and foundation for crocks, erosion :';.̂'' 

and corrosion. " ' ••' y yyy.pfy 
c .) Check surrounding area for ^ signs of leaking. ' '' '; y y 
d. ) Check the condition of the fireproofing for cracks'̂ j.̂ -. 

and erosion. . .' • y y 
e.) Check the condition of the insulation. /;.•' 
f.).. Check for the placement of the monitoring and yyyt] 

safety devices 
Rupture Disc : ' . ' - • » 

(1 -•-•.: 

- Pot temperature thermocouple . '' ' \ 
- Vapor temperature Thermocouple Z-YzY: •••Ay 

g.) Check with the operator and #3 Still Run Sheet- •:̂ ;. 
for the performance of the still monitoring 
devices. ' TV-

zAy^ • 
• i . 7 y . 

4.) Inspect #3 Condenser: * 

a.) Check inter connecting piping, fittings, valves 
and seams for signs of leaking. 

b.) Check the supports to #3 Still for cracks-and ', ̂ ..._. 
corrosion. 'y, • . . pyy-Z^'Zi^^^y 

c.) Check the surrounding area for signs of leaking., ;"y:̂.w 
d.) Check for: the .placement of the monitoring devices'̂ ;'.'-''-̂  

- Cooling water in ;and out temperature ' •;;•':>'. 
thermocouples. . ) I ..:;•:/-• 
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- • I . - ; - •' 

quency 

I'I \ 

[i'-p./I '••'.Tv:' . . • ; : ) - : Cooling.-water flow switch 

''- '• ' •'''•''''•• •' - '• -. Vacuum pressure indicator and Vacuum 
> :• • ::il.i:.•̂il:• i ' . • -'i '' ' control^ valve 

i R ' • i'-fci'̂  r5.) :! '^I^^ #3 Product Pufnp : 

-"•-' -'''jV 

\ w ' '-zm^- .-• • .. .:••.• 
-D ," ''' y a.) Inspect surrounding area . for signs of pump 

•. --, leaking. '.. "."••, 
•iD^-i'.V ' b.) Inspect inter connecting pipe, fittings, valves . .Z' 

and seams for signs of leaking. 
WC'j^'- c^) . Check the foundation for signs.of cracking, 

'•••^Y^YY-y : yi.. . ' • ' . : ' erosion and corrosion. _ 'y; 
- . ^ • T l r P - - > A y . i ' ^ ' ^ - . d.) Check-oil level in bearing housing. :^^. 
WJyp ' yZ. Yfly-^'' e.) Inspect electrical connections for. security ' ' { ^ 
.. -• Vi- - P T A I '• - and corrosion. ' \ 
D \P y . pP ' ' ' f-) Check for the placement of the monitoring 

devices: 
- - 2 - Flow indicators 

6.).; Inspect /jt3 Receiver Tank: 

' Y .y^ • " 

;v'* 

: ] . 

p5^^^^&"''-'i^ yzT-a - . ) ,'•; 

>i W ;̂§zyzmy'' z-: yy • ̂  yy 
m---0m¥''-'^yp '^ "'^7 
y ^ k y . ' y i •••'•.^'••'•::-:.:r.'' - . 

) '-'Check inter connecting piping, fittings, valves 
i.and seams for signs of leaking. 
"'Check supports and foundation for cracks, erosion 
and corrosion. '\..:y 
Check surrounding area for signs of leaking. 

..,„„ ,̂,, ........... . - . „ Check the condition of the fireproofing for 
• ..7Y^i^y''''TzyZAyy cracks and erosion 
'-'";•''.b;;-'Vi-VV,.",K-; e.) Check for the placement of the monitoring 'and " • ' 
yyzZAiyz- 7 P y y • safety devices: 
'yPZ''Tyy''.^y,YPZ - Flame Arrestor 
I î 'jĵ :̂-̂ '•'•'"' " • ~ Level Indicator 

' "M'MlmP-'-Py ^̂ 7 Still System: 

1.) Inspect #7 Still: 

a.). 'Check inter connecting piping, fittings, valves 
-and seams for signs of leaking, 

b.) Check supports and foundations for cracks, 
erosion and corrosion. 

*';-yjH.' -' G.) Check surrounding area for signs of leaking. 
Wi.'̂ v -: • d.) Check the condition of the insulation. 
D:^4i| " V " '.' " s.) Inspect manhead bolts and face for signs of 

'^j^- Y y y - leaking. 
f.) Check for .the^placement of the monitoring and., 

safety devices: 
Ty^^yp\-yyA ~ Rupture Disc 

''Ml'-' ",V'-'̂̂ ^̂̂ ^̂  - Pot temperature, thermocouple 
• ^ ' I ' n ' ^ " Vapor temperature thermocouple ' -, 
•̂!' •• 8-) Check with the operator and #7 Still Run Sheet. 

.Zy,yV- for. the performance of the still monitoring 
''•y:'r:->ii'.).. •'. • :'..v ' d e v i c e s . -
-^^f'Ji'-f'^d ''̂' ^ '..• • 
# S # I | - i'-; :-. - DEC 19 1986 
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'lency 

2.) Inspect #7 Condenser: 

y ^ y v » : 
• : y y 

"'.i.f-'-': 

• • • ' - . ; • 

• - ; - • * • 

'pc 
my 

I 

"•'-'^-:';r^f:^'^J --., 
D a.) Check inter connecting piping, fittings, '̂ ^̂ t̂ĵ l̂ iiiî /i 

valves and seams for signs of leaking. ^ZY^Yy{iy--y • 
W ,- b.) Check the support structure, anchor bolts '"•>̂''Vi-::.<v::ĵ^̂^̂  

and foundation for cracks, erosion and corrosion.'/̂ -.";. 
D c.) Check the surrounding area for signs of leaking. -'̂ Î'̂^̂^ 
D d.) Check for the placement of the monitoring devices :.:.?j; 

- Cooling water in and out temperature •' '•\y-'':-:yTA 
thermocouples 'Y''.. "yP'YY^Z 

- Cooling water flow switch .ZZ'ZZi.yy^y•iZy^f 
• -• :.':' ,'-p-'ty'-^7y-'A'-Ai^<^ 

3.) Inspect #7 Column: ' - Z •^7T•i•Yy-W:T 
• • ' •• :•. A-^^y.-' '• y y y y . i K 

D a.) Check inter connecting piping, fititings," .valves ".''rîvy 
and seams for signs of leaking. Z 'Z •:^,y-'yy' T.^ 

W b.) Check supports, anchor bolts and foundation .for;,..:l.'; ,-•',' 
cracks, erosion and corrosion.. ' •ZyP'Y 'x-.p ' 

D c.) Check surrounding area for signs of leaking...i.Vif,..-'-.;, 
W d.) Check the consition of the insulation. .y:P^iTZ-'-T 
M e.) Ins.pect catwalk and ladders -for cracks and yZ'^l^TYy.y:. 

corrosion. During inspections check condition̂ \;;;-r.-r̂ rv 
of handholes and bolts. Make close inspection .• • 77 
of .top monitoring and safety de'vices . y7'yi"'---yZ^yYy 

- Rupture Disc ••:'•:''.'•••••<'''-->->''«'-V^ 
- Top Column temperature thermocouple '^YPP'^^M!^^ 
- Top &. Bottom Differential Pressure '.YyyT0{^^^. 

Indicator. ' -Z. •-' ' ' • . . • T T Z M ^ ^ ^ ^ ^ ^ ^ 

D f.) Check for the placement of the monitoring.and.̂ p̂'ifî W'-

saf ety devices : • .y..7'̂ ĵ ymz\mzz'... 
- Rupture Disc 
- Top Column temperature thermocoup! 
- Top & Bottom Differential Pressure 
Indicator 

4.) Inspect #7 Receiver: .z . " 
D • a.) Check inter connecting piping, . fittings"^'valve 8'̂^̂ ,̂'vM̂^̂  

and seams for signs of leaking. • .yyPyyTM^iTiZ^v^^l.: 
W b.) Check supports and foundation for" cracks ,v!erosionV''''W»5 

• and corrosion. '•' ' y p ' 'ypy'fizZ\^IM0P<^M' 
D ' • c.) Check surrounding area for signs of l&a}/dsig\y.lZ^Yy'YYy 
W d.) Check the condition of the fireproofing fo r -zTTyPPy.y 

cracks and erosion. ' 'Zz P p ' ^ ' y ^ y P P P • 
T) . e.) Check for the placement of the-monitoring,';and.>>Jû -'''''-'̂ ^ 

safety devices: , . ". yZ^PY^zyPyyyi^: 
- Rupture Disc .•"' •yzy'A-'- •'•-' 
- Level Indicator ••yyYy.'fYZZ:̂  yT-' 

• > • • •:'..'• • x K . f ' , •-' .• •---/!.: 

. . • •• y ' y . - V i ' \ y y i i y : y \ -. 
.. .:; : • : .yPmymyzY^i 

• • • ••• ' •• y y ^ z P ^ : y y P • ^ y k • 
..^'y • .ypyTyiYpymi 

. , • : • : • • . : ' . . : ' ' : ^ - ' - ' " > ; - . ; ' • / ; . ' - - : - ; ^ . 
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: i : : • • 

-T,uency.i,,'. ;;i j 

4'YmMYkbzm 
'TmMm-y\''iYYyMip.^.O:i 

pec t #7 Reflux Pump: • •' . ' 

I n s p e c t su r round ing a r e a fo r s i g n s of pump 

ry-Ymzy.'y-'yp. 

^ . ' • ; ^ • a . . ^ • . » - . - : • • 

•-• y i - : ; y 

yXmTy.: yz: 

YyP0M:'' 

Y ^ M p y T i 
y.y:-.-:iZyy^''i:'K:-y:y'. 

yypymyPTyy, 
'7:y 

' • j^;»'^' ' i i . i 

- • J " • • • , 

J ^ 4 ^ W ! 5 ^ ' 1 : - ' . •••H-^-^-

!.tp^ "̂̂ i:-̂ '.̂ ^ y ^ y y T •: 

' •.---.' 'r.-t-,-* 
: l ^ . , . ^ . . 

rp'-.'̂ :-.^^;' 

^'^^MmiyP^^^iUyy 
' 7̂  Z'Ty^y^-v..... .v?v-' -̂ Âyz-
• 7 T ^ m y y y y T y p • 

inter connecting pipe, fittings, •'; 
and seams for signs of leaking. ' ' 
the foundation for signs o£ cracking, 

erosion and corrosion, 
d.) Inspect electrical connections for security 

and corrosion, 
e.) Check for the placement of the monitoring 

devices: 
- 2 - Flow indicators 
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Month of 

MONTHLY INSPECTION LOG 

, 19 

Inspections between 7:30am to 8:30am on all operating days 

Location- Location A- Drum Unloading Dock 
Location B- Reclaim Crude Storage Area 
Location C- Injectant Storage Area 

Condition- OK- Location shows no apparent problem 
NOK- Location has a problem as listed on the 

maintenance action sheet 

Sign- Inspector signature 

DAY 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

LOCATION A 
CONDITION SIGN 

• 

LOCATION B 
CONDITION SIGN 

LOCATION C 
CONDITION SIGN 

1 

. 

? o 



MONTHLY INSPECTION LOG 

Month of 19 

Inspections between 7:30am to 8:30am on all operating days 

Location- Location D- Still Areas 

Condition- OK- Location shows no apparent problem 
NOK- Location has a problem as listed on the 

maintenance action sheet 

Sign- Inspector signature 

DAY 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

LOCATION C 
1 CONDITION SIGN 



MAINTENANCE ACTION SHEET 

• .llNSPEC 
DATE 
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SECTION B: 

TASK RISK ANALYSIS 



B.) Task Risk Analysis: 

This section addresses the requirement to profile a 
safety and health risk analysis .for each site task and operation 

IJ 

The 
titles: 

1.) 
2.) 
3.) 
4.) 
5.) 
6.) 

RCRA operations at ACS contai 

Operator 
Unloader 
Loader 
Tractor driver 
Laborer 
Emergency Response Personnel 

The job descriptions for each position are as follows: 
1 . ) Operator 

Operators operate the Reclaimation Facility. They 
distill solvents from hazardous waste in Location D 
in Vessels (stills) using steam and vacuum. The distillate 
solvents are stored in the Reclaim tank farm. The 
residues from the stills are pumped to the Injectant 
Storage tank farm Location C. 

2.) Unloader 
Unloaders pump hazardous waste from tank wagons at 

unloading ramps at Location B and C to storage tanks. 
They also unload drums of hazardous waste from box trailers 
in Location A and pump the contents to storage tanks in 
Location B or C. 

3.) Loader 
Loaders pump hazardous waste from storage tanks in 

Location C to tank wagons or tank cars in the loading 
areas. 

4.) Tractor driver 
.Some shipments of drums of hazardous waste arrive in 

box trailers which are not the same height as the unloading 
dock in Location A. The tractor driver unloads the drums 
from the trailers onto the tractor bucket and transports 
them to the unloading dock in Location A. 

5.) Laborer 
Laborers assist the tractor driver and unloaders 

in the unloading of box trailers and pumping drums. 
Their efforts are regularly directed by supervisors, 
unloaders or the tractor driver. They also remove 
solids from storage tanks and stills. 

6.) Emergency Response Personnel 
The above 5 category personnel are also required to 

perform response to emergency situation as described in 
the Contingency Plan, Section J. 

7.) Solids Pail Loader 
Solids Pail Loaders fill flammable solid hazardous waste 

into 6 gallon pails. The operations are conducted in 
Location A. 
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Each of these above tasks are analyzed with the use of 
the Safety and Health Risk Analysis Profile (Attachment B-1). 
During the analysis, the task is assigned a protection level 
based on the following criteria: 

Level A: Level A protection should be used when: 

1.) The hazardous substance has been identified 
and requires the highest level of protection 
for skin, eyes, and the respiratory 
system, based on either the measured 
(or potential for) high concentration of 
atmospheric vapors, gases, or particulates; 
or the operations and work functions 
involve a high potential for splash, immer
sion, or exposure to unexpected vapors, 
gases, or particulates of mat'erials that 
are harmful to skin or capable of being 
absorbed through the intact skin. 

2.) Substances with a high degree of hazard 
to the skin are known or suspected to 
be present, and skin contact is possible, or 

3.) Operations must be conducted in confined, 
poorly ventilated areas and the absence 
of conditions requiring Level A have not 
yet been determined. 

Level B: Level B protection should be used when: 

1.) The type and atmospheric concentration 
of substances have been identified and 
require a high level of respiratory 
protection, but less skin protection. 

2.) The atmosphere contains less than 19.5 
percent oxygen, or 

3.) The presence of incompletely identified 
vapors or gases is indicated by a direct-
reading organic vapor detection instrument, 
but vapors and gases are not suspected 
of containing high levels of chemicals 
harmful to skin or capable of being ab
sorbed through the intact skin. 

Level £: Level C protection should be used when: 

1.) The atmospheric contaminantes, liquid 
splashes, or other direct contact will 
not adversely affect or be absorbed 
through any exposed skin. 

2.) The types of air contaminantes have been 
identified, concentrations measured and 
a canister respirator is available that 
can remove the contaminantes,' and 

3.) All criteria for the use of air- purify
ing respirators are met. 

y j - y 



Level D_: Level D protection should be used when: 

1.) The atmosphere contains no known hazard, 
and 

2.) Work functions preclude splashes, im
mersion, or the potential for unexpected 
inhalation of or contact with hazardous 
levels of any chemical. 

The protection level will determine the types of personal 
protective equipment required to perform the above mentioned 
tasks. The Task Risk Analysis will be completed by I Sept
ember, 1987. 

Y 
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ieic cacamenL D - i 

3merican Chemical Service, Inc. 

P.O. Box 190 
(219) 924-4370 

Griffith, Indiana 46319 
Chicago Phone (312) 768-3400 

SAFETY AND HEALTH RISK ANALYSIS PROFILE 

DATE: 

INSPECTOR: 

TASK: 

EMPLOYEE: 

LOCATION: 

PROTECTION LEVEL: A B C D 

REQUIRED PERSONAL PROTECTIVE EQUIPMENT: 

A B C D - E F G H I J K L M N O P Q 
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.Receiving i.nd shipping: 

Dock plates and chocks 

Job Pbnnir.g 

Layout 

Piling and stacking: 

Projecting materials 

Safe heights 

Floor loads 

Methods 

Locations 

Disunce from sprinklers 

3. Vehicles: 

Unauthorized use 

Operating defective vehicle 

Reckless/speeding operation 

Failure to Obey Traffic Rules 

Other 

Mechanical material handling: 

Power cranes 

Bridge cranes 

Monorails 

Hoists 

General area: 

Floor condition 

Special purpose flooring 

Aisle, Qearance/Markings 

Floor openings, require safeguards 

Railings, stairs temp./perm. 

Dock board (bridges plates) 

Piping (water-steam-air) 

Wall damage 

Ventilation 

Other 

7. 

H Vending machines/fcx)d protection 

Rodent, insect, vermin control 

Electricity: 

H Equipment, selection, and installation 

Switches 

Breakers 

11. 

Fuses 

Switchboards 

Junctions 

Circuits overloaded 

Frayed & defective wiring 

Modern, approved equipment 

Extensions 

Tools 

Motors 

Grounding 

Explosion-proof equipment 

High voltages labeled 

Hand power tools: 

Inspection 

Storage 

Repair 

Maintenance 

Carrying and handling 

Safe use 

Proper type 

Right size 

Special tools 

Grounding 

12. 

8. Lighting: 

Modern, permanent installation 

Bright enough 

Well-diffused 

Approved installation 

Independently controlled 

Not in way 

No flicker 

Reflection 

Proper type 

Supplementary lighting 

Machinery: 

Unattended machines operating 

Em.ergency stops not opferational 

Platforms/ladders/catwalks 

Instructions to operate/stop posted 

Maint. being performed on machines 
in operation 

Guards in place 

Pinch points 

Safety devices o.k. 

13. Ths 

9. Heating and ventilation: 

Warm enough 

Cool enough 

Dampness 

Good, natural, or artificial ventilation 

Huthidity o.k. 

machine operator: 

Experienced and trained 

Qeans machine safely 

No oiling, adjusting when machine 

is in motion 

Safe clothes and shoes 

Uses personal-protective equipment 

Uses feeding devices 

Checks machine before starting 

Neat-stores tools, etc., properly 

Lifts safely 

No unreasonable time limits 

Regulations 

Training programs 

Housekeeping: 

Floors 

Machines 

Br' >rea/latrjnes 

disposal 

10. Dusts, fumes, gases, vapors: 

Exhaust systems-individual or general 

14. 

Sufficient capacity 

Right type 

Efficient 

Repetitive m o t b n and fatigue: 

Muscular strain 

Pads and cushions 

Rest pOTods 

Chairs and stools 



[__J Tired or improperly reacting muscles 
induce accidents 

16. 

17. 

18. 

20. Pressure vessds: 25. 

19. 

Lifting: 

Proper gnp 
Safe footing 
Back straight 

Knees bent 
Object not too heavy, slippery, poorly j 

shaped, bulky, etc. ' 

Experienced personnel in charge 
Regular inspections 
Good m^tenance and repair 
Safely located or protected 
Safety device equipped 
Safe operating practices 

Steady motion 
Carry slowly 21. Conveyors, elevators, and other lifting devices: 

Protective clothing and equipment: 
Shoes, gloves, goggles, hats, respirators, etc. 
Close-fitting clothes 
Easy-to-remove clothes 
Good maintenance 

Shafts protected 
Machinery protected 
No unauthorized use 
Reg\ilar inspection 
Good maintenance 
Safety devices oJc. 

Horseplay: 22. Stairways: | 
1 I Big cause of accidents 

Maintenance: 
Regular schedule 
Effective 
Trained personnel? -

(Electricians for electric work, etc.) 
Good materials and parts 
Safe methods 

Cbndition good 
Steps uniform 
No obstructions 
Good lighting 
Qean 
Dry 
Wide enough 
Handrails 
Not too long-not too, steep 

Machinery shut down and locked? 

23. Ladders: 
Fire prevention and control: 

— 

— 
— 

Exiingubhers 

Alarms 
Sprinklers 
Smoking rules 

. Exits 
_ Assigned personnel 
. Safe conditions 

Rungs and rails 
Rung spacing o.k. 
Cages (if fixed type) 
Safety feet 
Not painted 
Stored properly 
Marked for identification 
Inspected regularly 

. Proper storage 
Dangerous operations separated 24. Noise: 

_ Flamn\able materials 
• E> "on-proof fixtures 
j . disposal 

Machinery 
Buflding' 'ruction 

jOperat 

Chemicals, caustics, cxpbrfves, flammable 
liquids, and other dangerous substaiKes: 

Storage 
Handling 
Transportation 

Protective clothing and equipment 
Supervision 
Training 
Warning signs 
Amounts 

26. First aid: 

B First Aid Kits 

Stretchers, fire blankets, oxygen 

NOTES 
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a m e r i c a n Chennical Servlcii', Inc. 

P.O. Box 190 • Griff i th, Indiana 46319 
(219)924-4370 • ChloflO Phon* (312) 7BB-3400 

SAPETY AND HEALTH JillZK AKALYSIG PROFILE 

DATE: 7_27-87 THRU 8-'4-87 

INSPECTOR Thomas Murphy 

TASK: Laborer 

EMPn}YEE: see signoff sheet attached 

LOCATION: Plant Wide 

PROTECTION LEVEL: A E (C^ [ B ] 

REOUIRED PERSONAL PROTECTIVE EQUIPMENT 

B . ^ c ©"©(S^ G' H I (J) t t mKWjoi ^(Sl® S ^ 

0 
o 

NORMAL OPERATIONS 

EMERGENCY RESPONSE 

Upgraded to Protecbion level 'B' when tasks reguire 
hazardous entry into stills, tanks, etc, for cleaning 
purposes. 
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Laborer 

Laborers assist bractor drivers and unloaders in unloading box 
trailers and pumping drums. Their efforts are regularly direcbod 
by supervisors, unloadGr.s Or bracbor drivers and they wear 
bhe same PPE previously montioned in this section. They also 
dig solids which collect, in the storage tanks and stills 
during processing. The roubinc procedures are as follows: 

a) The laborer rolls drums from a box trailer to the tractor 
bucket or the raised pad at Location A. 
b) The laborer assists the unloader in pumping drums at 
Location A by opening bungs on designated drums or transferring 
the charge pipe from ono drum to another which is already opened. 
c) The laborer assists bhe unloader in charging viscous licjuith; 
from drums to tho small blending tanlc by rolling drums to the 
dump box ramp or dumping their contents into the dump box. 
d) The laborer assists the unloader in solidifying s.olid mater i.. 
in drums by draining any free liquid from solid drums. This 
drained, liquid is put into drums for future pumping to Location C 
e) The laborer rolls empty drums to the spotted trailer. 
f) The laborer digs solids which collect in stills and storaho 
tanks during processing. The procedure is covered under the 
Hazardous Atmosphere Entry Program. 



Bnnerican Chennical Servici', Inc. 

P.O. Box 190 
(219)924-4370 

Griffith, Indiana 46319 
Chicago Phon* (312) 768-3400 

SAPETY AND HEALTH î 'SK ANALYSIS PROFILE 

DATE: 7-27-87 THRU 8-7-87 

INSPECTOR Thomas Murphy 

TASK': Tractor Driver 

EMPLOYEE:see signoff sheet attached 

LOCATION: A,B, & C. 

PROTECTION LEVEL: A B @ Jj] 

REOUIRED PERSONAL PROTECTIVE EQUIPMENT 

JUSI 0 @ © ( ^ G H I Q 0 Q m®tSn 'P @ ® S T 

P 

0 

NORMAL OPERATIONS 

EMERGENCY RESPONSE 



Tractor driver 

Some shipments of drums of hazardous waste arrive in 
trailers which are not the same height as the raised 
pad at Location A. The tractoe driver unloads the 
drums from the trailer and hauls them to the raised 
pad. 

a) Unloading trailers of hazardous .waste with the bracbor. 

Trailers, that are not bhe same heighb as bhe raised 
pad, are usually spotted in the area west of location A. 
Drums are transferred by the tractor driver to bhe raised 
pad. The procedure is as follows: 

1) At the direction of the supervisor the tractor driver 
- opens the doors of the trailer. 

2) The tractor driver positions the tractor at the rear 
opening of the trailer with the drum bucket flush with 
.the trailer floor. 

3) The tractor driver chocks the trailer to prevent 
movement in both directions. 

A) If there is no strong chemical odor, the tractor driver 
rolls 6 drums into the tractor bucket. If there is a 
strong chemical odor, the tractor driver makes his 
supervisor aware and awaits his instructions. 

5) The tractor driver slowly raises the bucket about 5 
inches and baclcj ciw.jy Ccoiq t}»G trailer. 

6) When the bucket is about 5 feet from the trailer, the 
tractor driver lowers the bucket to 1 foot from tho 
ground. 

7) The tractor driver transports the drums to the raised 
.pad to unload them. 

8) When the supervisor approves the drums, the tractor 
driver rolls them to a designated area. 

9) The tractor driver continues to unload the trailer 
until it is empty. 

10) The tractor driver removes the chocks. 



Operator - Routine procedures 

c) Still startup 
Stills are run at atmospheric or vacuum conditions. At the 
atmospheric condition the startup procedure is as follows: 

1) The operator checks that the atmospheric vent valve on the 
still is open. 
2) "The operator sets the vent float in case the still later 
bumps during heatup. This device prevents the contents of the 
still from foaming out of the still during the run. 
3) The operator closes the valve on the vacuum line to the 
still. 
4) The operator records the time and temperature of the pot, 
vapor, and the coolirig water on the condenser outlet. 
5) The operator opens the..steam :VaTve:ta;the still heating coil 
and sets the steam regulator to 40 psig usually. -Runs of crude 
methylene chloride, perchlor, and trichlor require'initial 
pressure settings of 30 psig. 
6) The operator monitors the still pot temperature.-. At 12Q-150F 
solvents usually begin to vaporize from crude in the still. The 
vapors pass to the condenser where they cool and become a liquid 
which then appears flowing in the sight glass above the product 
pump on each still. 
7) The operator turns on the product pump when-the distilled 
solvent first appears in the sight glass.. The pump,- which can 
-pump H to S gallons per minute automatically, transfers the 
liquid to a 1000 gallon receiver. 
8) The operator records the time and temperature when the still 
starts to distill. 

At the vacuum condition the startup procedure is as.follows: 

ll The operator closes the atmospheric vent.valve on the still. 
The operator-opens the valve on the vacuum line-to the still. 

3) The operator sets the vacuum controls on 30(no vacuum). 
4) The operator turns on the vacuum pump and sets the seal water 
flow at 5 gallons per minute or 5 psig on.gauge. 
5) The operator slowly adjusts the vacuum controller to a 
setting of 15. . 
6) The operator records the time and temperatures of the pot, 
vapor, and cooling water on the condenser outlet. 
7) The operator open^" the steam valve to the still heating 
coil and sets the.steam regulator to 40 psig. 
8) The operator monitors the still pot temperature.. At 110-130F 
solvfents usually begin to vaporize from the crude in the still. 
The vapors pass to the condenser where they cool and become a 
liquid which then appears flowing in the sight glass above the 
product pump on each still. If the material in the sight glass • 
is dirty, the operator turns off steam to the heating coil and 
sets the vacuum controller to 30. He opens the atmospheric vent 
on the still after hooking up the nitrogen purge system to the vent. 



A check valve on the nitrogen purge system will .clatter 
when the atmospheric condition is reached. The operator 
removes the nitrogen purge system and goes. bac:k;:to step (1) 
and starts over again. Any dirty material in.the lines is 
drummed. 
9) The operator turns on the product pump when cleain distilled 
solvent first appears in the sight glass. .The pump, which can 
pump Jj to 5 gallons per minute automatically,- transfers the 
liquid to a 1000 gallon receiver. 
10) The operator records the time and temperature when the still 
starts to distill. 



Operator - Routine procedures 

d) Distillation of solvents during run. 
During the run the operator watches the sight glass and 
vacuum indicator. EVT>';.' other hour the time, vacuum, and 
temperatures of the vapor, pot, and condenser outlet water 
are entered on the run sheet. When a receiver-almost 
fills, the operator takes a sample to check for color before 
pumping the liquid in the receiver. He then pumps it to a 
storage tank specified by the supervisor. The operator enters 
the time, storage tank gauge readings, before and after pump
ing, and the corresponding gallons. The gallons are then 
subtracted from the total initial charge to the still. The 
remaining gallons in the still are entered on the still run, 
sheet. 



Operator - Routine procedures 

e) Sampling of residue to shutdown still. 
As solvent is distille^d-the residue is concentrated and 
its viscosity or thickness increases. The operator takes 
a 4 ounce sample from a sample valve on the still coil-
when approximately 40-50% of the change volume is distilled. 
When the sample cools and its consistency is like molasses, 
the still is shutdown. 



Operator - Routine procedures 

f) Shutdown of still 
The shutdown procedure for a still under vacuum conditions 
is as follows: 

1) The operator enters the gallons remaining in the still 
and the time of the shutdown on the run sheet. 
2) The operator closes the steam valve to the still.heating 
coil. 
3) The operator turns off the vacuum pump and seal, water. 
4) The operator-attaches the nitrogen purge system to the 
atmospheric still vent line. 
5) The operator opens the still vent valve'. 
6) The operator opens the nitrogen valve and sets the rota
meter at 30 to bring the still back to atmospheric pressure. 
A check valve on the purge system clatters when atmospheric 
pressure is reached. 

-7) The operator turns off the product pump when the flow.in 
the sight glass is reduced to a trickle.. - ' 
8) The operator leaves the still recirculating pump on 
during.and after the-shutdown. 

The shutdown procedure for a still at the atmospheric condition 
is as follows: 

1) The operator enters the gallons remaining in the still and 
the time of the shutdown on the run sheet. 
2). The operator closes the steam valve to the still heating 
coil. 
3) The operator turns off the product pump when the flow in 
the sight glass is reduced to a trickle. 
4) The operator leaves the still recirculating pump on during 
and after the shutdown. 

I 



Operator - Routine Procedures 

g) Pumping residue to Locacion C. 
' Residues are pumped from the stills with a Worthington pump 
; to storage tanks at Locacion C. Firure 3 shows the stills and 
pump, and Figure 4 shows the storage tanks at Locacion C. The 
procedure for pumping the residue is as follows: 

1) The supervisor specifies the proper storage tank at Location C 
This infqrination is written on a daily run sheet t o n each still. 
2) The operator determines the inches corresponding to the 
gallons of residue in the still for the specified storage tank. 
See table below. 
Tanks - 202,203 Tanks 210 

204,205,206 211,212 
Gallons Residue Inches Gallons Residue 

540 10" 700 
810 .15" 1050 
1080 20" 1400 
1350 25" 1750 
1620 30" 2100 
1890 35" 2450 
2160 40" 2800 

• 2430 45" 3150 
2700- 50" 3500 

3) The operator then measures the void space in inches in Che 
storage tank at Location C to check if the tank will hold the 
gallons of residue figured in tank inches. 
4) The operator sets the pin on the weld mark' on the tank 
approximately 5 feet off the ground.' 
5) The operator checks the tank overfill alarm. 
6) The operator opens the valve on the s.torage tank. 
7) The operator walks the line from the storage tank to the 
residue pump opening the proper valves and closing unused valves 
attached to the line. 
.8) 

9) ?he operator opens the bottom valve on the still. 
10) The operator turns on the residue pump. 
11) The operator loosely touches the line until it warms. 
12) The operator walks the residue line to the storage tank to 
check for leaks. 
13) The operator watches the pin move on the gauge at the storage 
tank to check that the residue is being pumped to the proper tank. 
14) The operator periodically checks•the residue line to make 
sure that no one has changed the valve settings and that the line 
is not leaking. 
15) The operator remains in the area during the pumping of the 
residue. 
16) The residue pump' changes pitch when the still goes empty. 
The operator then closes the bottom valve on the still and dis
charge valve on the pump. 
17) The operator turns off the pump. 
18) The operator checks 'that the still is empty by opening a 
drain valve on the bottom of the still and draining the line-into 
a bucket. Fumes in the still will come out of the line if the 
still is empty. 



19) -The operator closes the valve on the storage tank at 
Location C. 
20) The operator closes all valves on the lines between the 
storage tank and the still. 
21) The operator enters the time, storage tank, arid gallons 
pumped from the inches on the gauge on the still run sheet. 



Operator - Routine.procedures 

h) Digging still heating coils 
The procedure for digging the still heating coils is as follows: 

1) The operator closes the 3 Inch inlet recirculating valve to 
the coils. 
2) The operator connects a nitrogen hose to the south end of the 
coil and Blows any material left in the coil back into the still..-
3) The operator closes the 3 inch outlet recirculating valve on 
the coils. 
4) The operator drains any material remaining in the coil through 
a sample valve at the north end of the coil. 
5) The operator removes the bolts on the coil flange. 
6) The operator slowly pulls out the coil from the recirculating 
line to a support stand until he sees the end of the coil. Any 
excess material on the ceils drains into trough on the north end 
pf the coil. 
7) The operator scrapes the coil with a curved spade until bare 
metal is seen. 
8) The operator, inserts the coil back into recirculating line and 
attaches the bolts to the flange. 
9) The operator cleans 4 coils on i l l and #2 stiTl and 2 coils on 
# 3 still. 
10) The operator enters that the coils were dug on the still run 
sheet. 



I 

I 

i) Distillation of Solvents in i l l still 

J 7 still is a stainless steel 6000 gallon still-fitted 
'with a fractionating column and receiver. - Solvents are 
fractionated or separated by liquids flowing down the 
column while vapors flow up the column from the still. 
Liquid flow down the column is controlled with a rota
meter, and pump which, pumps liquid from the receiver. 
The liquid level in the receiver is held constant by 
adjusting a rotameter on the line to the storage tank. 

The still runs at atmospheric pressure but is rated 
for full vacuum. Typical charges for the still are 
SOOOgallons. Routine procedures for charging and 
still startup are identical to the other three stills 
running at atmospheric pressure except #7 still has no 
recirculating pump. 

During the run the operator maintains constant reflux 
rate to the top of the column and varies the takeoff 
rate from the receiver to the storage tank to main- • 
tain a constant level in the receiver. He records pot 
and vapor temperatures, reflux rate, and takeoR-i rate 
every other hour. 

The:-supervisor instructs the operator when to shutdown 
the still. The operator then turns off the steam.to. 
the heating jacket' and the reflux pump. The operator 
pumps the residue to a tank designated by the supervisor. 



3nnerican Chemical Service, Inc. 

P.O. Box 190 • Griffith. Indiana 46319 
(219)924-4370 • Chicago Phon* (312) 768.3400 

SAPEUY AND HEALTH lillZK AKALYSIG PROFILE 

DATE: 7 - 2 9 - 8 7 THRU 3 - 1 4 - 3 7 

INSPECTOR Thomas Murphy 

TASK: Unloader 

EMPIOY]fiE: See signoff sheet attached 

LOCATION: A,B,;& C 

PROTECTION LEVEL: A B ( ^ [ B ] 

REOUIRED PERSONAL PROTECTIVE EQUIPMENT 
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n NORMAL OPERATIONS 

BIERGENCY RESPONSE 
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Unloaders 

Unloaders pump hazardous waste in tank wagons at 
unloading ramps in Location B and C. (See Figure 1) 
to storage tanks. They also unload driims of haz
ardous waste from box trailexs to Location A (See 
Figure l).and pump their contents to storage tanks 
in Location B or C. . 

Routine procedures are as follows :' 

a) Unloading tank wagons of hazardous waste. 

b) Unloading box trailers of hazardous waste at 
Location A. 

c) Pumping hazardous waste in drioms at Location A 
to storage tanks. 

d) Changing viscous liquids in drums to small 
blending.tank at Location A. 

e) Pumping liquids in small blending tank-at 
Location A to storage tanks at Location C. 

Detailed procedures for steps (a) through (e) are 
attached. . • 

I 



Unloader - Routine 

a) Unloading tank wagons of hazardous waste 

Hazardous waste is pumped from tank wagons at unloading 
ramps at Location B and C to.storage tanks IA,IB/116-126. 
Figures 1,2,4 show the location, pumps, piping and valves 
for each tank. The gauges on the storage tanks are counter
weight float type. When the counterweight is at the bottom 
of the-tank, the tank is full. When the counterweight is 
at the top of the tank, the tank is empty. Table 1 shows 
the gallons of -̂ oid space and corresponding inches on the 
straight side of Gacli tanlc. The procedure for unloading 
tank wagons is as follows: 

1) The supervisor checks the manifest papers. 
2) The unloader, wearing a protective suit and emergency 

belt, vents the tank wagon. 
3) The unloader opens the manway. 
A) The-unloader lowers a sample container to the bottom 

of the tank wagon. 
5) The unloader brings the sample to the lab. When the 

supervisor analyzes the sample, he instructs the un
loader to unload the tank wagon to a specified storage 
tank. 
6) The unloader measures the void space inches in the 
storage tank to check if the tank will hold the gallons 
in the tank wagon (See Table 1). 
7} The unloader connects the grounding device to the frame 
of the tank wagon and places the chocks to prevent 
movement in both directions. 
8) The unloader informs the truck driver that the tractor 
ignition must be turned off if he is outside the cab. 
9) The unloader connects the unloading hose to the tank 
wagon. 
10) The unloader walks the line from the tank wagon to the 
storage tank, opening the proper valves and closing un
used valves attached to the line. 
11) The unloader sets the pin on the weld mark on the tank 
approximately 5 feet off the ground. 
•12) The unloader checks the tank overfill alarm. 
13) The unloader opens the valve on the storage tank. 
14) The unloader turns on the unloading pump. 
15) The unloader slowly opens the bottom valve on the tank 
wagon. He feels the 3 inch unloading hose become heavy 
with material. 
16) The unloader looks into the top of the tank wagon to 
check that the material is being pumped from the tank wagon. 
17) The unloader walks the line to the storage tank to check 
for leaks. 
18) The unloader watches the pin move on the gauge at the 
storage tank to check that the material is being pumped 
to the proper tank. 
19) The unloader checks the transfer line periodically to 
make sure that no one has changed the valve settings 
and that the line is not leaking. 



20) The unloader remains in the area during the pumping of 
the material. 
21) The unloader watches the tank wagon go empty.and then 
closes the bottom valve on the tank wagon. 
22) The unloacer turns off the pump and immediately closes 
the discharge valve on the pump. 
23) The unloader closc^i the valve on tho storage tank 
first and then closes valves on the transfer line. 
24) The unloader removes the unloading hose slowly from 
the tank wagons. 
25) The unloader ditoonnects the grounding device and re
moves the chocks. 
26) The unloader signs tho manifest papers with the super
visor's approval and returns them to the driver. He 
also informs the driver that all valves are closed and 
hoses are disconnected. 
27) If. the filter on the suction side of the transfer pump 
should plug during unloading, the following steps are 
taken: 

i) The unloader closes the valve on the suction 
side of the filter, 

ii) The unloader turns off the transfer pump, 
iii) The unloader opens the nitrogen valve on the 

top of the filter to blow material out of the 
filter, 

iv) The unloader closes the valve on the nitrogen 
line, 

v) The unloader closes the valve on the outlet of 
the filter, 

vi) The unloader opens the bleeder valve to relieve 
the nitrogen pressure in the filter, 

vii) .The unloader removes the lid and cleans the 
filter dumping its contents into an openhead 
drum 

viii) The unloader replaces the lid. 
ix) The unloader tests the filter gasket with nitrogen 

pressure, 
x) The unlouder opens the inlet and outlet valves 

on the filter, 
xi) The unloader turns on the pump and continues 

unloading the tank wagon. 



Unloader - Routine procedures 

b) Unloading box trailers of hazardous waste at Location A. 

Location A is a 4 foot raised concrete pad 56 x 50 covered 
by a sheet metal roof (Sec Figure 5). The procedure for 
unloading box trailers at Location A is as follows: 

1) The. supervisor checks the manifest papers. 

2) The unloader chocks the trailer to prevent movement 
from the unloading pad. 

3) The unloader, wearing the emergency belt, opens the 
door on the trailer. 

4) If there is no strong chemical odor, the unloader 
rolls the drums in the box trailer to the'raised pad. 
If there is a strong chemical odor, the unloader fits 
a respirator and sounds an alarm and awaits his 
supervisor's instructions. 

5) The unloader must sample drums designated by the 
supervisor as follows: 

i) The drum is vented by slowly loosening the 2 inch 
bung, 

ii) After the bung is removed, a 1/2 inch tube about 
3 feet long is lowered into the drum, 

iii) The unloader takes a sample by sealing the top 
of the tube, then removing it from the drum and 
.emptying its contents into a jar. 

iv) Samples are brought to the lab and inspected b.y 
the supervisor. 

6) If the samples are approved by the supervosor, the 
unloader signs the manifest papers. With reliable and 
regular customers shipments are accepted and unloaded 
before sampling. 

7) . The unloader removes the chocks after the trailer is 
unloaded. 



Unloader - Routine procedures 

c) Pumping hazardous waste in drums at Location A to storage 
tanks. A pump centrally located on the raised pad at 
Location A is used to pump the liquid in the drums to 
storage tanks in-'Location B or C. Figures 2,4 and 5 show 
the pump, lines, tanks, and valves. The procedure for 
pumping the liquid in the drums is as follows: 

1) The unloader is instucted by the supervisor to pump 
the liquid in specified drums to a designated storage 
tank. 

2) The unloader, wearing a protective suit and emergency 
belt, measures the void space in inches on the 
designated tank .to check if the tank will hold the 
gallons of liquid in tho drums. Tabel 1 shows the 
gallons and corresponding inches for each tank. 

3) The unloader closes the valve on the discharge of the 
pump at Location A. 

4) The-unloader walks the line from the drum storage" area 
to the storage tank, opening the proper valves and 
closing unused valves attached to the line. 

5) The unloader sets the pin on the weld mark on the tank 
approximately 5 feet off the ground. 

6) The unloader checks the tank overfill alarm. 
7) The unloader opens the valve on the storage tank. 
8) The unloader slowly unlooses the bung on the first drum. 
9) The unloader places the charge pipe into the first drum 

with the valve on the charge pipe closed. 
10) The unloader opens the valve on the discharge of the 

pump. 
11) The unloader starts the pump. 
12) The- unloader opens the valve on the charge pump. 
13) The unloader opens the air bleeder valve on the pump 

until air is evacuated from the system. 
14) The unloader closes the valve on the charge pipe after 

emptying each drum so that air will not be drawn into 
the system. 

15) The unloader closes the valve on the charge pipe and 
then turns off the pump after two drums are pumped. 

16) The unloader walks the line looking for leaks, and he 
also checks the pin to make sure that the material is 
being pumped to the correct tank. 

17) The unloader continues to pump the specified drums. 
18) The unloader closes the valve on the charge pipe after 

. the last drum is emptied. 
19) The unloader turns off the pump and immediately closes 

- the valve on the discharge of the pump. 
20) The unloader closes the valve on the storage tank first 

and then closes the valve on the transfer line. 
21) The unloader rolls the empty drums to a trailer spotted-

at Location A. 

I 



22) If the filter on the suction side of the drum pump 
should plug during pumping the following steps are 
taken: 

i) The unloader removes the charge pipe from 
the drum allowing air to enter the filter 
to clean the liquid from the filter body, 

ii) The unloader turns off the pump immedi
ately c l o s e s the v a l v e on the discharge of 
the pump, 

iii) The unloader opens the lid and cleans the 
filter dumping its contents into an open-
head drum, 

iv) The wril(;iidoir rcpljjcca tho lid. 
v) The unloader places the charge.pipe into a 

drum and closes the valve on the charge 
pipe, 

vi) The unloader opens the valve on the discharge 
of the pump and turns the pump on. 

vii) The unloader continues to pump drums. 



Unloader - Routine Procedures 

d) Part A Procedure for Emptying Drums into Box -

Charging viscous liquids in drums to small blending tanks 
at Location A. 
A 1000 gallon blending tank is used to hold liquids too 
viscous or thick to handle with the regular drum pump. 
The viscous contents of drums are dumped into a 4 x 4 box . 
where they are pumped to the blending tank (See Figure 5). 
The procedure is as follows: 

To assure overfill prGvonl.ion, n fixxed maximum number of 
16 drums is set in front of equipment before any product 
movement ia iiiitiLitod. Tlio straining bin has a 150 gallon 
capacity and is emptied before adding material from another 
drum. The blending tank has a 1000 gallon capacity, thus 
the 16 drum maximum affords a safety margin. Any necessary 
thinning is done with the loader obseving the liquid level, 
through the open manway, at all time. 

During the filling of the blending tank, the unloader wears 
protective suit and emergency belt. During emptying drums 
into the bin and during the emptying of the tank through the 
straining bin, the unloader wears a protective suit, emergency 
belt and a respirator. 

1) The unloader rolls the drum to a position in front of 
the dumping ramp. 
2) The unloader checks the void space in the blending tank 

to make sure that it can hold the contents of the drums. 
3) The unloader starts the dumping box pump setting va;ves 

so that -the liquid will be pumped to the blending tank. 
4) The unloader slowly loosens the 2 inch bung and removes 
it from the drum. ' 
5) The unloader slowly pushes the drum over to the hori

zontal position on the dumping box ramp. 
6) The unloader slowly removes the 3/4 inch bung by posi

tioning himself on the grating besides the dumping box ramp. 
7) The unloader removes solid material that may collect on 
the dumping box screen with u- shovel placing it in an open-
head drum. The shovel is a special non-spark aluminum 
type which is dedicated to the area. 
8) The unloader takes a sample of the material in the tank 

when it is about 2/3 full and gives it to the supervisor. 
9), The unloader dumps thinning material into the dump box, 
if instructed by the supervisor, to thin down the viscous 
liquids in the blending tank. 
10) The unloader rolls the empty drums to a trailer spotted 
at Location A. 



Part B Procedure for Pulling Viscous Materials into 1000 
Gallon Blending Tank (#20) with Vacuum 

1) Unloader, wearing a protective suit and an emergency 
belt, checks•the void space in blending tank to make 
sure that It can hold the contents of the drums to be pumped. 
2) Unloader secures manway on blending tank, checks 
connections to vacuum pump and checks oper'ation of float 
check valve. 
3) Unloader applies vacuum to blending tank, allows vacuum 
to build in tank and checks for leaks. 
4) Unloader uses Iji" charge pipe connected to charge line 
at bottom of blending tank, opens valve to empty drum into 
tank. When drum is empty valve is quickly closed. 
5) For drums too viscous for i h" charge pipe, 3" charge, 
pipe Is used on open head drums. 'Charge line valve is 
quickly- closed when drum empties. 
6) Unloader turns agitator on when tank is abour half full. 
7) Unloader inspects material in tank when quantity of 
drums is pumped. Vacuum to tank is released and supply 
shut off. Sample is taken to supervisor for possible 
thinning or pumping instructions. 
8) Unloader pumps thinning material- into blending tank, 
observing level; 
9) Unloader rolls empty drums to spotted trailer. 



Unloader - Routine procedures 

e) Pumping liquids in small blending tank at Location A to 
storage tanks in Location C. 
Figures 4 and 5 show the location of the blending tank 
and storage tanks. The procedure is as follows: 

1) The unloader is instructe'd by the supervisor to pump 
the liquid in the blending tank to a. designated storage 
tank in Location C. 
2) The unloader, wearing the emergency belt, measures the 
void space in inches on the storage tank to check that the 
tank will hold the gallons of liquid in the blending tank 
(usually 1000 gallons). Table 1 shows the gallons and 
corresponding inches for each tank. 
3) The unloader walks the line from the small blending 
tank area to the storagr tank, opening the proper valves 
and closing unused valves attached to the line. 
4) The unloader sets the pin on the weld mark on the 
tank approximately 5 feet off the ground. 
5) The unloader checks the tank ovprfill alarm. 
6) The unloader opens the valve of the storage tank, 
7) The unloader turns on the pump at the blending tank. 

. 8) The unloader opens the bottom valve on the blending 
tank. ' 

A) Unloader can also drain material frombottom of 
blending tank, accross screen in the 4 x 4 box 
(wearing a protective suit, emergency belt and 
a respirator) then pumps out to Location C. 

9) The unloader looks into the manway of the tank to 
check for leaks. 
11) The unloader watches the pin move on the gauge to 
check that the material is being pumped to the proper 
storage tank. 
12) The unloader remains in the area during.the pumping of 
the material. 
13) The Cinloader, wearing a respirator, watches the 
blending tank to empty and then closes the bottom valve 
on the tank. 
14) The unloader turns off the pump and- immediately closes 
the discharge valve on the pump. 
15) The unloader closes the valve on the storage tank'first 
and then closes the valves on the transfer line. 
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EÎ 1PIX)YEE:̂ y:,VIN 'uTOITAICER, ii'RAl-TK PRICE, MICHAEL DRAIA JOHN JAZV^ECJ 
STKi/EN KULAVICK. 

LOCATION :25ui.] UKLOADING DOCK • - ; .[ 

PROTECTION LEVEL: A B (g) D '"•'* 

REOUIRED PERSONAL PROTEC'riVE EQUIPMENT 

E3 m C (B) © E G I] il] J (E) L [EL' (S) 0 P ® R S T 

n 
o 

NORMAL OPERATIONS 

EMERGENCY RESPONSE 

. i . . . YP 
YP 

Pyl 

i 
' y 

. • yY : : ^ i 
•-•-.•J..!---, y -

TTT 
>-• . ; . - - ' h - i - l 



I 

6.) Solids Pail Loader 

V/ork. outline for che filling of 6 gallon pails of hazardous 
waste flammable solid material packaged and stored on pallets 
of 36 pails each. 

A. The following list of equipment and tools to be used. 

1. Mixing Tub 10. Cones or Stanchions 
2. Filling Funnel 11. PPE Personal Protective 
3. Plunger Equipment(Respirator 

,4. Aluminum Shovels with R-21 Cartridges 
5. Brass Hammer with back up R-21 
6. Tow Motor &. Fork Extender cartridges available) 
7. Misc. Drum Opening Tools 12. Scale 

(Bung Wrench, Speed Wrench 13. Lid Crimper 
etc.) 14. Air Signal Horn 

S. Drum Tilter 15. Eye V/ash available 
9 . Barrier Tape or Rope 

B. Following list of material to be secured 

1. Bag(s) of Slikwik 
2. 36-6 gallon pails 
3. 1-GMA Pallet 40" x 48" 

(Pallet to be four way entry) 
4. 36 Dot (Flammable Solids) and Hazardous Waste Labels 

(yellow) 
5. Black felt tip marker 
6. Chem-Fuel's Blend Log Sheet 
7. Clip board, pen and pencil 
8. Full or partial full 55 gallon drums of hazardous 

waste solids 
9. 4 oz. sample jars 
10. Paper tox/els 

C. Secure the area around the mixing tub. (Refer to area 
layout attached) Notify the Site Health and Safety 
Officer for the purpose of inspection of the area and 
permission to proceed. 

D. Locate the equipment and materials to be handled in the 
proper locations. (Either inside or outside containment 
area) Affix the proper PPE. The drum that is to be 
dumped into mixing tub must first be checked with the 
MX-241 for any sign of a high LEL reading. 

E". With the Fork Extender attached to the Towmotor and the 
Drum Tilter fastened to the drum, dump the contents of 
drum into Mixing Tub. Use brass hammer and aluminum 
shovel to remove all the waste material from drum. 

F. Secure the empty drum. 

I 
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G. The mixing tub is to be checked again with the MX-241 
to assure LEL level has not risen due to agitation of 
the material when dumping from the drum to the mixing 
tub. Size solids in the mixing tub and add Slikwik if 
necessary, to pick up any liquid that may be present. 
Take a 4 oz. sample of the solids in the mixing tub 
and record drum number on lid. 

H. Place an empty 6 gallon pail under the funnel and shovel 
the solids from the mixing tub unto the funnel until the 
pail is full. Use the plunger to compress the mixture 
but do not exceed the top 1" rolling hoop (if Slikv/ik 
is added to the top of the pail, this also must be 
compressed so as not to exceed the top rolling hoop.) 

I. The outside appearance of the pail is very important. 
Clean the pail sides v;ith paper tov/eling, if necessary, 
and discard the dirty paper tov/eling into the next pail 
to be filled. The clean pail can nov; be removed from 
the secured area and placed in the designated Weigh and 
Label Area. 

J. Continue filling the pails until the mixing tub is empty. 
All the solids that were emptied from drum No. 1 should 
be now in 6 gallon pails and stored in the Weigh and 
Label Area. 

K. PPE is to remain on in the secured area during the 
filling operations. Remove and secure PPE (Protective 
suits, rubber gloves, respirator, etc.) before moving 
to the Weigh and Label Area. 

L. Weigh pails, crimp the lids and record pounds on the 
lid(6 gallon pails are 26 guage and are not to exceed 
60 pounds gross). Pail lids are also tb be marked with 
the pallet letter and pail number This information is 
then "transferred to the Chem-Fuel 'S" Blend Log Sheet 
along with the generator name, manifest document number 
and hazardous waste code. 

M. DOT #4 Flammable Solid Label and Hazardous Waste Label 
are affixed to pail and stacked on pallet. 

N. The Site Safety and Health Officer will monitor the 
transferring operations and make adjustments to the PPE 
based on his monitoring results. Each drum may require 
an upgrading or downgrading of the PPE level. 

0. The Pail Filler will return to step "D"- affix the required 
PPE and begin operations on the next drum to be processed. 

p. Shutdown and Decontamination Procedure: 
1. Scrape all the solids from the equipment used into 

the mixing tub. 
2. Remove the collected solids from the mixing tub and 

deposit 'them into a partially filled or empty drum 
of the same waste code. 

IS3b 



3. Remove the PPE according to normal decontamination 
procedures. Disenfect and properly store the 
respirator. 

4. Unsecure the area and return all equipment and 
unused materials. 

Q. Return the empty drums to the proper storage area. 
Return the partially or full solid drums to the proper 
storage area. 
Move partially or full pallets of pails to the designated 
storage area,.return the Chem-Fuel "S" Blend Log Sheet 
and the samples to Production Supervisor. 

Ij 
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SECTION C: 

EMPLOYEE TRAINING PROGRAM 



C.) Employee Training Program: 

This section addresses the requirement for employee 
training assignments both off site and on-the-job training 
on the site . 

As part of the RCRA requirement, ACS has training 
programs in place as follows: 

1.) RCRA Personnel Training (Attachment C-1) 
2.) Hazardous Atmosphere Entry Employee Training 

(Attachment C-2) 
3.) Annual Fire Fighting Training (Attachment C-3) 

And Fire Energency Action Plan (Attachment C-3A) 
4.) Hazard Communications Program Training 

(Attachment C-4) 
5.) General Plant Training 

The extent of training to date is in excess of the initial 
training requirements of 24 hours for all present ACS employees 
engaged in hazardous waste activities. Any new employees 
will be trained in all programs noted above to enable each 
employee to perform their assigned duties and functions in 
a safe and healthful manner so as to not endanger themselves 
or other employees. The time designated and location for each 
program is as follows: 

1.) RCRA Personnel Training 
Initial- 2 to 3 weeks- on and off site 
Annual- 2 hours- off site 

2.) Hazardous Atmosphere Entry 
Initial- 1 hour- on and off site 
Annual- 1 hour- on and off site 

3.) Fire Fighting Training 
Initial- 1 hour- on and off site 
Annual- 1 hour- on and off site 

4.) Hazard Communications Program 
Initial- 1 hour- on and off site 
Annual- 1 hour- on and off site 

5.) General Plant Training 
Initial- 3 hours- new employee on and off site 
Annual- 2 hours- new employee on and off site 

ACS is in the process of establishing a Hazardous Waste 
Training Program which will add approximately 3 to 4 hours 
annually and will be conducted on and off site. The program 
will be implemented by 1 September, 1987 and will address 
the following topics: 

1.) The name of the Site Safety and Health Officer 
and a description of his responsibilities for 
sa ̂ aty and h-:ilth. 

2.) S :ty, heal . and other hazards present on site. 
3.) P 3onal hyc_.iene and signs and symptoms of chemical 

exposure and heat stress that indicates potential 

medical emergencies. 

^ 1 



of personal protective equipment which is 
uired or assigned to perform designated job 
criptions or in response to an emergency situation 
k practices which will help minimize the 
nces of employee injury during the performance 
the designated jobs. 
e operating technics when utilizing the equip-
t assigned to each job description, 
ical surveillance requirements which include 
ognizing the symptoms v/hich might indicate 
r exposure to hazardous conditions, 
ontamination procedures for normal and emergency 
rations . 
iew Emergency Response to minor spills, major 
lis, fire, or explosions involving hazardous 
te. Evacuation and Contingency Plan procedures 
1 also be discussed. 

Each employee engaged in hazardous waste activities will 
have an Annual Training Schedule (Attachment C-5) on file 
which will certify the attendance for each of the above 
programs. The annual training for all operators engaged in 
hazardous waste activities v/ill be a minimum of 8 hours. 

4 

5. 

6. 

7. 

8. 

9. 

Use 
req 
des 
Wor 
cha 
of 
Saf 
men 
Med 
rec 
ove 
Dec 
ope 
Rev 
spi 
was 
wil 

yg 



Attachment C-1 

RCRA 

Personnel Training 

Outline of the Training Program 

(1) Facility personnel must successfully complete an 
instructional program and on-the-job training before assuming 
responsibilities for handling hazardous wastes. 

(2) This program is ciroctod by tho emergc;ncy coordinator. 

(3) As part of the instructional training program, the 
following items are explained to each employee by the emer
gency coordinator: 

(i) Safety precautions; 
(ii) Job descriptions outlining the methods for handling 

hazardous wastes where applicable; 
(iii) Emergency equipment and its operation; 
(iv) Monitoring equipment and its operation where applicable; 
(v) Communication system; 

(vi) Response to spills; 
(vii) Response to fires or explosions; and 

(viii) State of readiness or shutdown of operations. 
(ix) Evacuation 

As part of the on-the-job training each employee is required 
to perform duties on the job where applicable as outlined in job 
descriptions under the direct supervision of the emergency 
coordinator. 

New plant personnel are indoctrinated in the instructional pro
gram by the emergency coordinator. In addition there is a 
training period (usually 2-3 weeks) where new personnel work 
directly with experienced personnel to acquire skills to handle 
the hazardous waste properly. At the end of that period the 
newly trained employee is required to perform duties on the job 
under the direct supervision of the emergency coordinator as 
outlined in the job descriptions. 

Personnel handling hazardous wastes are required annually to 
read" sections i through ix that apply to their designated jobs. 
The training director (emergency coordinator) then observes 
the employee performing the routine procedures. A demonstration 
of fire fighting equipment is also given annually. 

^ 



Job Title/Job Descriptions 

Job titles and descriptions r-,•: 1 a •:. c~: cl t o hn z;.i rdoiif wastes are as Colic. 

1.) Operator 

Operators operate, the reclaim facility. They distill solvents 
from hazardous wastes in Location U (See Figure 1) in vessels 
(stills) using steam and vacuum. The distillate solvents aro 
stored in the reclaim product tank farm. Tho residues from the 
stills are pumped • to the waste Cuĉ l tank farm at Location C 
(See Figure I ) . 

• 
2.) Unloaders 

Unloaders pump hazardous wasto in tank wagons at unloading 
ramps in Location B and C. (See Figure 1) to storage tanks. 
They also unload drums or haz.j rdon.s v/cistc from box trailers 
to Location A (See Figure J) and pump their contents to 
storage tanks in Location \i o r C. 

3.) Loaders 

L o a d e r s pump hri-/,;i r r l o n ; ; w,i:;l,i ' i n :; I D r , i f | f l.,itil<:; di 
t o a t a n k w a g o n i n l.iio In-icliiK) .iri-.i ( .'ict? l-'jf|iji."c 

l,()(.-.i I. i o n C 
4 ) . 

4.) Tractor driver 

Some shipments of drums of hazardous waste arrives in trailers 
which are not the same height as the raised pad at Location A. 
The tractor ciriver unloads the drums from the trailer and 
hails them to the raised pad. 

5 . ) Laborer 

Laborers assist tractor drivers <;ind unloaders in unloading box 
trailers and pumping drums. 'I'hoir efforts are regularly . 
directed by supervisors, mi Icj.jder.s or tractor drivers. They also 
dig solids which collect in Llic .stcjrncjc tanks and stills during 
process ing . 

6.) Solids Pail Loader 

Solids Pail Loaders fill flammable solid hazardous waste into 
6 gallon pails. The operations are conducted in Location A. 

^ 



Training Content, Frequency, and Techniques 

(1) Facility personnel must successfully complete an in
structional program and on-the-job training before assuming 
responsibilities for handling hazardous wastes. 

(2) This program is directed by the emergency coordinator. 

(3) Aspart of the instructional training program, the follow
ing items are explained to each employee by the emergency 
coordinator: 

(i) Safety precautions; 
(ii) Job descriptions outlining the methods for handling 

hazardous wastes wliero applicable; 
(iii) Emergency equipment and its operation 
(iv) Monitoring equipment and its operation where applicable; 
(v) Communications system; 

(vi) Response to spills; 
(vii) Response to fires or explosions; and 

(viii) State of readiness or sliutdown of operations. 
( ix) Evacuation 

As part of the on-the-job training each employee is required to 
porCoL-m duties on t.lio jolj whcif' .i|vpl i (.-.ibl c- .i:: cjul, 1 .i Mf:d in job 
dcser i pL iuM.s under Llio clii.ci-l, ;;ii|)c i.-v i ;; i.mi of l-lic OIIHJ rcjoncy 
coordinator. 

New plant personnel are i ndoc:l.r iii.i tod in the instructional pro
gram by the emergency coord in.; tcjr. In addition there is a 
training period (usually 2-3 v.-oeks) whore new personnel work 
directly with experienced personnel to acquire skills to handle 
the hazardous waste properly. At the end of that period the 
job under the direct supervision of the emergency coordinator 
as outlined.in the job descriptions. 

Personnel handling hazardous wastes are required annually to 
read sections .i through ix that apply to their designated jobs. 
The training director (emergency coordinator then obsorvo{i the 
employee performing the routine procedures. A demonstration 
of fire fighting equipment i ;; .i 1 so given .innually. 

(i) Safety Precautions 

.1.) No smoking is permitted at the facility •.Z'ZZyZyyATyyZZy 

2.) Safety equipment such as iinrd hats, safety qJasses, 
and gloves iiiii:;l. Ix- wofii .ii. .i I I timers I'xcc.-pt in 
smoking areas. See l-'icjurc (>. Workers must wear 
protective suits v/hcn processing drums to the small 
blending tank at Location A. 

SI 
tu. 



Workers must wear respirators when draining material 
from the small blending tank across- the screen in 
the 4 x 4 box. Workers must v/ear a breathing 
apparatus and a body suit when entering a tank con
taining vapors of hazardous waste. 

3.) Workers at the facility must not contact the hazard
ous waste. If he does, clothing must be changed 
arid the contact area washed thoroughly. 

.4.) All possible ignition sources, such as matches, re
ciprocating-engines, open flames, frictional sources, 
and sparks must bo kept away from exposed wastes if 
any. Normally wastes are contained j.n drums or tanks. 

(ii) Job descriptions Outlining the Methods for Handling 
Hazardous Wastes 

Job titles related to hazardous wastes are as follows: 

1 ) Operator 

2) Unloader 

3) Loader 

4) Tractor driver 

5) Laborer 

6) Solids Pail Loader 

Written job descriptions for each position are as follows: 

1) Operator 

Operators operate the reclaim facility. They distill 
solvents from hazardou.s v/a.stcs in f.ocotion n (.Sec 
Figure 1) in vessels (sLills) using steam and vacuum. 
The distillate solvents are stored in the reclaim 
product tank farm. The residues from the stills are 
pumped to the wasto-fuel bank farm at Location C (See 
Figure 1 ) . 

Routine Procedures are as follows: 

a) Charge amounts of 4000 and 2300 gallons. 

b) Pumping hazardous waste from tanks in Location B to 
the still . 

c) Still startup. 

d) Distillation of solvents during run. 

e) '. Sampling of residue to sliutdown still. 
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f) Shutdown of still. 

g) Pumping residue to Location C. 

h) Digging still heating coils. 

i) Distillation of solvents in #7 still. 

Detailed procedures for steps (a) through (i) are 
attached. 

^3 



INSTRUCTIONS FOR USE 
TAKE CARE OF YOUR RESPIRATOR AND YOUR HEAL-m 

1. Romova "respirator, cartrlcjges and filters 
from plastic bags. Check to see tfiat gasKet Is 
In cartridge holder'before screwing In car
tridges. Insert filter Into retainer caps and 
snap onto cartridge holder or cartridges. 

2. The cartridge holders are keyed to assure 
their correct positioning and maintain the 
proper balance of the device. Make sure they 
are properly positioned and seated. 

3. Place respirator on face with narrow end 
over nose and bottom under chin. First at
tach top headband around crown of head 
and then bottom around nock. Adjust head
bands until a tight but comfortable fit is 
obtained. 

OR 
Place respirator on face with narrow end 
over nose and bottom under chin. Place 
headstraps as shown. Tighten headstraps 
by pulling firmly on loops on both sides ol 
mask. Loosen headstrap by pushing head
band clip away from face and gently pulling 

' headstrap. Adjust headbands until a tight 
but comfortable fit is obtained. 

4. TEST FOR TIGHTNESS: Place the palm 
ol the hand or thumb over the valve guard 
and press lightly. Exhale to cause a slight 
pressure inside faceplece. If no air escapes, 
respirator is properly fitted. If air escapes, 
readjust respirator and test again. 

.1̂  5. FILTERS (a) REPLACE v^en breath-
i.ing becomes difficult INSERT new 

filters INTO retainer cap and replace 
cap. Generally the filter discs should 
be changed aftereight hours of dusty 

= exposure, (b) CHEMICAL CAR
TRIDGES should be replaced when 

^ the senses detect ANY abnormal 
. . , . , . , . , , .-7'-rconditlon. 

6. MAINTENANCE: The respirator faceplece should be cleaned 
daily to prevent skin lrritati()n and for general sanitary purposes. 
First remove filters and cartridges. Then the faceplece may be 
washed with a hand brush using a good detergent in warm: 
water, rinsing, and air drying In a clean place. For general 
cleaning-disinfecting, use Willson Santa-Sol» .detergent-
germicide solution. Other compounds considered to be suitable 
(or disinfecting are: (1) a hypochlorite solution (50 pans per. 
million of chlorine; immersion time, 2 min.) (2) an aqueous 
solution ol iodine (50 ppm iodine, immersion time, 2 min.) (3) a 
quaternary ammonium solutran (200 ppm quaternary ammo
nium compounds In water with less than 500 ppm total hara>' 
ness). RINSE IN CLEAN WARM WATER AND AIR DRY. Inspect 
respirator dally for worn or laulty parts and replace these al 
once. In order for this respirator to maintain its approval, proper 
parts supplied by the manulacturor must be used. 

7. FOR YOUR PROTECTION the DUST FILTERS and CHEMi. . 
CAL CARTRIDGES must beassembled tightly, and changea. 
frequently, according to exposure. 

8. KEEP RESPIRATOR CLEAN when 
not In use. Store in container provioed., 
Replace worn or faulty parts Immedl-: 
Btely, and order by part number^-. • 

9. Many chemicals can be absorbed through the. skin, .Wear, 
. protective clothing when necessary.. j . .•,;-, ^^7 ':,>{ 

• . • j ' i : ; r ; ! v i i 

âuPH- W A R N I N G 
l - M c i ^ i ' ^ ^ ' ^ ^ °OES t i Q l SUPPLY OXYGEN 
2.USE ONLY IN ADEQUATELY VENTILATED AREAS 

CONTAINING SUFFICIENT OXYGEig TO S U P ^ S R T LIFE • 
^ T ? J K S ^ y i ^ ^ " ^ « E CONCENTRATIONS OF CON. 
A J ^ y ^ P ' ^ ^ J ^ ^ ^ ^ IMMEDIATELY DANGEROUS TO LIFE. 
4.LEAVE AREA IMMEDIATELY IF-

A) BREATHING BECOMES DIFFICULT 
B) DIZZINESS OR OTHER DISTRESS OCCURS* 

R i . cLX?n J ^ ^ ^ ^ ° " SMELL CONTAMINANT . 
I ^ ! l l 7 e ' ^ J . k ^ ' ^ ACCORDANCE WITH INSTRUCTIONS 

fi h f S p p ^ f rPn'-J. '^ '^^^'ONS PERTAINING TO THIS DEVICE 
e.NEVER ALTER OR MODIFY THIS DEVICE 



f) Shutdown of still. 

g) Pumping residue to Location C. 

h) Digging still heating coils. 

i) Distillation of solvents in #7 still. 

Detailed procedures for ste ps (a) through.(i) are 
attached. 



operator - Routine procedures 

a) The change amounts are 4000 and 2300 gallons. Below 
is a list of the storage tanks and the inches on the 
straight side of each tank which corresponds to the de
signed Charge. 

TANK 

116-119 

120 

121-122 

123-126 

lA-lB 

4000 GAL. 

57 inches 

100 " 

82 " 

82 " 

2300 

33 ii 

• 58 " 

47 " 

47 " 

111" 

GAL. 

iches 

GAL/INCH 

70.5 

40. 

48.5 

• 
48.5 

20.7 

The gauges on the tanks are counterweight float type. 
When the counter weight is at the bottom of the tank, 
the tank is full. When the counterweight is at the top 
of the tank, the tank is empty. 

Figure 2 shows the location of the storage tanks. 



Operator - Routine procedures - Location D 

b) Pumping hazardous waste from tanks in Location B to the 
still. Charges for the stills are contained in tanks IA, IB, 
116-119, 120-126. Figures 2 and 3 are detailed drawings 
showing the tanks, piping, and valves. The procedure for 
charging a still from the storage tank is as follows: 

1) The supervisor specifies the material to be charged; 
the amount, and the storage tank number. This information 
is written on a daily run sheet for each still. 
2) The operator determines the inches corresponding to the 
specified gallons from the tank chart in part (a). 
3) The operator, wearing an emergency belt (personnel alarm, 
eyewash and respirator), checks that the still is empty by 
opening the atmospheric vent valve on the still and then 
opening a drain valve on the bottom of the still. He drains 
the line into a bucket. 
4) The operator turns on the still recirculating pump. 
5) The operator opens valves on the transfer line between the 
storage tank and the still. He closes unused valves attached 
to the transfer line. The last valve to be opened is the storage 
tank valve. 
6) The operator sets the pin on the 0 inches mark on the tank. 
7) The operator opens the vaJ.ve on the storage tank. 
8) The operator turns on the transfer pump to pump material to . 
the still. 
9) The operator inspects 
leaks. 
10) The operator watches 
sure that th(2 material is 
11) The operator periodically checks the line 
not leaking. 
12) The operator remains in the area while pumping to the still 
13) The operator closes the storage tank valve when the pin 
reaches the proper inches reading On the gauge. 
IA) The operator turns off the pump. 
15) The operator closes all valves on line between the .storage 
tank and the still. 
16) The operator enters the time, storage tank number, still 
number, and gallons charged on the standard still run sheet. 

the lines to check that the line has no 

the pin move on the storage tank to 
being pumped from the proper tank. 

to make sure it 

make 

is 
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Operator - Routine procedures 

I c) Still startup 
Stills are run at atmospheric or vacuum conditions. At the 

J atmospheric condition the startup procedure is as follows: 

1) The operator checks that the atmospheric vent valve on the 
still is open. 

j 2) The operator sets the vent float in case the still later 
1 bumps during heatup. This device prevents the contents of the 

' still from foaming out of the still during the run. 

1 3) The operator closes the valve on the vacuum line to the 
still. 
4) The operator records the time and temperature of the pot, 

, vapor, and the cooling water on the condenser outlet. 
5) The operator opens the steam valve to the sti.lT heating coil 
and sets the steam regulator to 40 psig usually. Runs of crude 
methylene chloride, perchlor, and trichlor require initial 
pressure settings of 30 psig. 
6) The operator monitors the still pot temperature. At 120-150F 
solvents usually begin to vaporize from crude in the still. The 
vapors pass to the condenser where they cool and become a liquid 
which then appears flowing in the sight glass above the product 
pump on each still. 
7) The operator turns on the product pump when the distilled 
solvent first appears in the sight glass. The pump, which can 
pump H to S gallons per minute automatically, transfers the . 
liquid to a 1000 gallon receiver. 
8) The operator records the time and temperature when the still 
starts to distill. 

At the vacuum condition the startup procedure is as follows: 

1) The operator closes the atmospheric vent valve on the still. 
2) The operator opens the valve on the vacuum line to the still. 
3) The operator sets the vacuum controls on 30(no vacuum). 
4) The operator turns on the vacuum pump and sets the seal water 
flow at 5 gallons per minute or 5 psig on gauge. 
5) The operator slowly adjusts the vacuum controller to a 
setting of 15. . 
6) The operator records the time and temperatures of the pot, 
vapor, and cooling water on the condenser outlet. 
7) The operator opens the steam valve to the still heating 
coil and sets the steam regulator to 40 psig. 
8) The operator monitors the still pot temperature. At 110-130F 
solvents usually begin to vaporize from the crude in the still. 
The vapors pass to the condenser where they cool and become a 
liquid which then appears flowing in the sight glass above the. 
product pump on each still. If the material in the sight glass 
is dirty, the operator turns off steam to the heating coil and 
sets the vacuum controller to 30. He opens the atmospheric vent 
on the still after hooking up the nitrogen purge system to the vent. 



A check valve on the nitrogen purge system will clatter 
when the atmospheric condition is reached. The operator 
removes the nitrogen purge system and goes back to step (1) 
and starts over again. Any dirty material in the lines is 
drummed. 
9) The operator turns on the product pump when clean distilled 
solvent first appears in the sight glass. The pump, which can 
pump h to 5 gallons per minute automatically, transfers the 
liquid to a 1000 gallon receiver. 
10) The operator records the time and temperature when the still 
starts to distill. 



:) 
Operator - Routine procedures 

d) Distillation of solvents during run. 
During the run the operator watches the sight glass and 
vacuum indicator. Every other hour the time, vacuum, and 
temperatures of the vapor, pot, and condenser outlet water 
are entered on the run sheet. When a receiver almost 
fills, the operator takes a sample to check for color before 
pumping the liquid in the receiver. He then pumps it to a 
storage tank specified by the supervisor. The operator enters 
the time, storage tank gauge readings, before and after pump
ing, and the corresponding gallons. The gallons are then 
subtracted from the total initial charge to the still. The 
remaining gallons in the still are entered on the still run 
sheet. 



Operator - Routine procedures 

e) Sampling of residue to shutdown still. 
As solvent is distilled the residue is concentrated and 
its viscosity or thickness increases. The operator takes 
a 4 ounce sample from a sample valve on the still coil 
when approximately 40-50% of the charge volume is distilled, 
When the sample cools and its consistency is like molasses, 
the still is shutdown. 



Operator - Routine procedures 

1 
I 

f) Shutdown of still 
j The shutdown procedure for a still under vacuum conditions 

is as follows: 

1) The operator enters the gallons remaining in the still 
I and the time of the shutdown on the run sheet. 
« 2) The operator closes the steam valve to the still heating 

coil. 
1 3) The operator turns off the vacuum pump and seal water. 
I 4) The operator attaches the nitrogen purge system to the 

atmospheric still vent line. 
5) The operator opens the still vent valve. 

1 6) The operator opens the nitrogen valve and sets the rota-
' meter at 30 to bring the still back to atmospheric pressure. 

A check valve on the purge system clatters when atmospheric 
pressure is reached. 
7) The operator turns off the product pump when the flow in 
the sight glass is reduced to a trickle. 
8) The operator leaves the still recirculating pump on 
during and after the shutdown. 

The shutdown procedure for a still at the atmospheric condition 
is as follows: 

•' 1) The operator enters the gallons remaining in the still and 
the time of the shutdown on the run sheet. 
2) The operator closes the steam valve to the still heating 
coil. 
3) The operator turns off the product pump when the flow in 
the sight'glass is reduced to a trickle. 
4) The operator leaves the still recirculating pump on during 
and after the shutdown. 



Operator - Routine Procedures 

g) Pumping residue to Location C. 
Residues are pumped from the stills with a Worthington pump 
to storage tanks at Location C. Firure 3 shows the stills and 
pump, and Figure 4 shows the storage tanks at Location C. The 
procedure for pumping the residue is as follows: 

1) The supervisor specifies the proper storage tank at Location C, 
This information is written on a daily run sheet for each still. 
2) The operator determines the inches corresponding to the 
gallons of residue in the still for the specified storage tank. 
See table below. 
Tanks - 202.203 

204,205,206 
Gallons Residue 

540 
810 
1080 
1350 
1620 
1890 
2160 
2430 
2700 

Tanks 210 
211,212 

.Gallons Residue 
700 
1050 
1400 
1750 
2100 
2450 
2800 
3150 
3500 

Inches 
10" 
15" 
20" 
25" 
30" 
35" 
40" 
45" 
50" 

3) The operator then measures the void space in inches in the 
storage tank at Locacion C do check if the tank will hold the 
gallons of residue figured in tank inches. 
4) The operator sets the pin on the weld mark on the tank 
approximately 5 feet off the ground. 
5) The operator checks the cank overfill alarm. 
6) The operator opens the valve on the storage tank. 
7) The operator walks the line from the storage tank to the 
residue pump opening the proper valves and closing unused valves 
attached to the line. ; " 
8) The opei;ator turns on the automatic greaser line to the 
packing gland of the residue pump. 
9) The operator opens the bottom valve on the still. 
10) The operator turns on the residue pump. 
11) The operator loosely touches the line until it warms. 
12) The operator walks the residue line to the storage tank to 
check for leaks. 
13) The operator watches the pin move on the gauge at the storage 
tank to check that the residue is being pumped to the proper tank. 
14) The operator periodically checks the residue line to make 
sure^ that no one has changed the valve settings and that the line 
is not leaking. 
15) The operator remains in the area during the pumping of the 
residue. 
16) The residue pump changes pitch when the still goes empty. 
The operator then closes the bottom valve on the still and dis
charge valve on the pump. 
17) The operator turns off the pump. 
18) The operator checks that the still is empty by opening a 
drain valve 'on the bottom of the still and draining the line into 
a bucket. Fumes in the still will come out of the line if the 
still is empty. 



19) The operator closes the valve on the storage tank at 
Location C. 
20) The operator closes all valves on the lines between the 
storage tank and the still. 
21) The operator enters the time, storage tank, and gallons 
pumped from the inches on the gauge on the still run sheet. 



Operator - Routine procedures 

h) Digging still heating coils 
The procedure for digging the still heating coils is as follows: 

1) The operator closes the 3 inch inlet recirculating valve to 
the coils. 
2) The operator connects a nitrogen hose to the south end of the 
coil and blows any material left in the coil back into the still. 
3) The operator closes the 3 inch outlet recirculating valve on 
the coils. 
4) The operator drains any material remaining in the coil through 
a sample valve at the north end of the coil. 
5) The operator removes the bolts on the coil flange. 
6) The operator slowly pulls out the coil from the recirculating 
line to a support stand until he sees the end of the coil. Any 
excess material on the coils drains into trough on the north end 
of the coil. 
7) The operator scrapes the coil with a curved spade until bare 
metal is seen. 
8) The operator inserts the coil back into recirculating line and 
attaches the bolts to the flange. 
9) The operator cleans 4 coils on #1 and §2 still and 2 coils on 
# 3 still. 
10) The operator enters that the coils were dug on the still run 
sheet. 



i) Distillation of Solvents in §7 still 

§7 still is a stainless steel 6000 gallon still fitted 
with a fractionating column and receiver. Solvents are 
fractionated or separated by liquids flowing down the 
column while vapors flow up the column from the still. 
Liquid flow down the column is controlled with a rota
meter and pump which pumps liquid from the receiver. 
The liquid level in the receiver is held constant by 
adjusting a rotameter on the line to the storage tank. 

The still runs at atmospheric pressure but is rated 
for full vacuum. Typical charges for the still are 
SOOOgallons. Routine procedures for charging and 
still startup are identical to the other three stills 
running at atmospheric pressure except #7 still has no 
recirculating pump. 

During the run the operator maintains constant reflux 
rate to the top of the column and varies the takeoff 
rate from the receiver to the storage tank to main
tain a constant level in the receiver. He records pot 
and vapor temperatures, reflux rate, and takecff rate 
every other hour. 

The supervisor instructs the operator when to shutdown 
the still. The operator then turns off the steam to 
the heating jacket and the reflux pump. The operator 
pumps the residue to a tank designated by the supervisor. 

I 



2) Unloaders 

Unloaders pump hazardous waste in tank wagons at 
unloading ramps in Location B and C. (See Figure 1) 
to storage tanks. They also unload drums of haz
ardous waste from box trailers to Location A (See 
Figure 1) and pump their contents to storage tanks 
in Location B or C. 

Routine procedures are as follows: 

a) Unloading tank wagons of hazardous waste. 

b) Unloading box trailers of hazardous/waste at 
Location A. 

c) Pumping hazardous waste in drums at Location A 
to storage tanks. 

d) Changing viscous liquids in drums to small 
blending.tank at Location A. 

e) Pvimping liquids in small blending tank at 
Location A to storage tanks at Location C. 

Detailed procedures for steps (a) through (e) are 
attached. . • • 
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Unloader - Routine 

a) Unloading tank wagons of hazardous waste 

Hazardous waste is pumped from tank wagons at unloading 
ramps at Location B and C to storage tanks IA,IB,116-126. 
Figures 1,2,4 show the location, pumps, piping and valves 
for each tank. The gauges on the storage tanks are counter
weight-float type. When the counterweight is at the bottom 
of the tank, the tank is full. When the counterweight is 
at the top of the tank, the tank is empty. Table 1 shows 
the gallons of void space and corresponding inches on the 
straight side of each tank. The procedure for unloading 
tank wagons is as follows: 

1) The supervisor checks the manifest pjipers. 
2) The unloader, wearing a protective suit and emergency 

belt, vents the tank wagon. 
3) The unloader opens the manway. 
A) The unloader lowers a sample container to the bottom 

of the tank wagon. 
5) The unloader brings the sample to the lab. When the 

supervisor analyzes the sample, he instructs the un
loader to unload the tank wagon to a specified storage 
tank. 
6) The unloader measures the void space inches in the 
storage tank to check if the tank will hold the gallons 
in the tank wagon (See Table 1). 
7) The unloader connects the grounding device to the frame 
of the tank wagon and places the chocks to prevent 
movement in both directions. 
8) The unloader informs the truck driver that the tractor 
ignition must be turned off if he is outside the cab. 
9) The 'unloader connects the unloading hose to the tank 
wagon. 
10) The unloader walks the line from the tank wagon to the 
storage tank, opening the proper valves and closing un
used valves attached to the line. 
11) The unloader sets the pin on the weld mark on the tank 
approximately 5 feet off the ground. 
12) The unloader checks the tank overfill alarm. 
13) The unloader opens the valve on the storage tank. 
14) The unloader turns on the unloading pump. 
15) The unloader slowly opens the bottom valve on the tank 
wagon. He feels the 3 inch unloading hose become heavy 
•with material. 
16) The unloader looks into the top of the tank wagon to 
check that the material is being pumped from the tank wagon. 
17) The unloader walks the line to the storage tank to check 
for leaks. 
18) The unloader watches the pin move on the gauge at the 
storage tank to check that the material is being pumped 
to the proper tank. 
19) The unloader checks the transfer line periodically to 
make sure' that no one has changed the valve settings 
and that the line is not leaking. 
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20) The unloader remains in the area during the pumping of 
the material. 
21) The unloader watches the tank wagon go empty and then 
closes the bottom valve on the tank wagon. 
22) The unloader turns off the pump and immediately closes 
the discharge valve on the pump. 
23) The unloader closes the valve on the storage tank 
first and then closes valves on the transfer line. 
24) The unloader removes the unloading hose slowly from 
the tank wagons. 
25) The unloader disconnects the grounding device and re
moves the chocks. 
26) The unloader signs the manifest papers with the super
visor's approval and returns them to the driver. He 
also informs the driver that all valves are closed and 
hoses are disconnected. 
27) If the filter on the suction side of the transfer pump 
should plug during unloading, the following steps are 
taken: 

i) 

11 
iii 

iv 

V 

vi 

vii 

viii 
ix 

X 

xi 

The unloader closes the valve on the suction 
side of the filter. 
The unloader turns off the transfer pump. 
The unloader opens the nitrogen valve on the 
top of the filter to blow material out of the 
filter. 
The unloader closes the valve op the nitrogen 
line. 
The unloader closes the valve on the outlet of 
the filter. 
The unloader opens the bleeder valve to relieve 
the nitrogen pressure in the filter. 
The unloader removes the lid and cleans the 
•filter dumping its contents into an openhead 
drum 
The unloader replaces the lid. 
The unloader tests the filter gasket with nitrogen 
pressure. 
The unloader opens the inlet and outlet valves 
on the filter. 
The unloader turns on the pump and continues 
unloading the tank wagon. 



TABLE 1 

GALLONS IN VOID SPACE 

1 
} 

I 

Inches 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

140 

1A,1B 

200 

400 

600 

800 

1000 

1200 

1400 

1600 

1800 

2000 

2200 

2400 

2600 

2800 

120 

400 

800 

1200 

1600 

2000 

2400 

2800 

3200 

3600 

4000 

4400 

4800. 

5200 

5600 

121-125 

480 

960 

1440 

1920 

2400 

2880 

3360 

3840 

4320 

4800 

5280 

5760 

6240 

6720 

202-206 

540 

1080 

1620 
• 

2150 

2700 

3240 

3780 

4320 

4860 

5400 

5940 

6480 

7020 

7560 

210-212 

700 

1400 

2100 

2800 

3500 

4200 

4900 

5500 

6300 

7000 

7700 

8400 

9100 

9800 



Unloader - Routine procedures 

b) Unloading box trailers of hazardous waste at Location A. 

Location A is a 4 foot raised concrete pad 56 x 50 covered 
by a sheet metal roof (See Figure 5). The procedure for 
unloading box trailers at Location A is as follows: 

1) ;,.The supervisor checks the manifest papers. 

2) The unloader chocks the trailer to prevent movement 
from the unloading pad. 

3) The unloader, wearing the emergency belt, opens the 
door on the trailer. 

4) If there is no strong chemical odor, the unloader 
rolls the drums in the box trailer to the raised pad. 
If there is a strong chemical odor, the unloader fits 
a respirator and sounds an alarm and awaits his 
supervisor's instructions. 

5) The unloader must sample drums designated by the 
supervisor as follows: 

i) The drum is vented by slowly loosening the 2 inch 
bung. 

ii) After the bung is removed, a 1/2 inch tube about 
3 feet long is lowered into the drum, 

iii) The unloader takes a sample by sealing the top 
of the tube, then removing it from the drum and 
emptying its contents into a jar. 

iv) 'Samples are brought to the lab and inspected by 
the supervisor. 

6) If the samples are approved by the supervosor, the 
unloader signs the manifest papers. With reliable and 
regular customers shipments are accepted and unloaded 
before sampling. 

7) The unloader removes the chocks after the trailer is 
unloaded. 



Unloader - Routine procedures 

c) Pumping hazardous waste in drums at Location A to storage 
tanks. A pump centrally located on the raised pad at 
Location A is used to pump the liquid in the drums to 
storage tanks in Location B or C. Figures 2,4 and 5 show 
the pump, lines, tanks, and valves. The procedure for 
pumping the liquid in the drums is as follows: 

1) The unloader is instucted by the supervisor to pump 
the liquid in specified drums to a designated storage 
tank. 

2) The unloader, wearing a protective suit and emergency 
belt, measures the void space in inches on the 
designated tank to crheck if the tank will hold the 
gallons of liquid in the drums. TabeJ. 1 shows the 
gallons and corresponding inches for each tank. 

3) The unloader closes the valve on the discharge of the 
pump at Location A. 

•4) The unloader walks the line from the drum storage area 
to the storage tank, opening the proper valves and 
closing unused valves attached to the line. 

5) The unloader sets the pin on the weld mark on the tank 
approximately 5 feet off the ground. 

6) The unloader checks the tank overfill alarm. 
7) The unloader opens the valve on the storage tank. 
a) The unloader slowly unlooses the bung on the first drum. 
9) The unloader places the charge pipe into the-first drum 

with the valve on the charge pipe closed. 
10) The unloader opens the valve on the discharge of the 

pump. 
11) The unloader starts the pump. 
12) The unloader opens the valve on the charge pump. 
13) The unloader opens the air bleeder valve on the pump 

until air is evacuated from the system. 
14) The un-loader closes the valve on the charge pipe after 

emptying each drum so that air will not be drawn into 
the system. 

15) The unloader closes the valve on the charge pipe and 
then turns off the pump after two drums are pumped. 

16) The unloader walks the line looking for leaks, and he 
also checks the pin to make sure that the-material is 
being pumped to the correct tank. 

17) The unloader continues to pump the specified drums. 
18) The unloader closes the valve on the charge pipe after 

the last drum is emptied. 
19) The unloader turns off the pump and immediately closes 

the valve on the discharge of the pump. 
20) The unloader closes the valve on the storage tank first 

and then closes the valve on the transfer line. 
21) The unloader rolls the empty drums to a trailer spotted 

at Location A. 



22) If the filter on the suction side of the drum pump 
should plug during pumping the following steps are 
taken: 

i) The unloader removes the charge pipe from 
the drum allowing air to enter the filter 
to clean the liquid from the filter body, 

ii) The unloader turns off the pump immedi
ately closes the valve on the discharge of 
the pump, 

iii) The unloader opens the lid and cleans the 
filter dumping its contents into an open-
head drum, 

iv) The unloader repLuces the lid. 
v). The unloader places the charge pipe into a 

drum and closes the valve on the charge 
pipe, 

vi) The unloader opens the valve on the discharge 
of the pump and turns the pump on. 

vii) The unloader continues to pump drums. 
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Unloader - Routine Procedures 

d) Part A Procedure for Emptying Drums into Box 

Charging viscous liquids in drums to small blending tanks 
at Location A. 
A 1000 gallon blending tank is used to hold liquids too 
viscous or thick to handle with the regular drum pump. 
The viscous contents of drums are dumped into a 4 x 4 box 
where they are pumped to the blending tank (See Figure 5). 
The procedure is as follows: 

To assure overfill prevention, a fixxed maximum number of 
16 drums is set in front of equipment before any product 
movement is initiated. Tho straining bin has a 150 gallon 
capacity and is emptied before adding material from another 
drum. The blending tank has a 1000 gallon capacity, thus 
the 16 drum maximum affords a safety margin. Any necessary 
thinning is done with the loader obseving the liquid level, 
through the open manway, at all time. 

During the filling of the blending tank, the unloader wears 
protective suit and emergency belt. During emptying drums 
into the bin and during the emptying of the tank through the 
straining bin, the unloader wears a protective suit, emergency 
belt and a respirator. 

1) The unloader rolls the drum to a position in front of 
the dumping ramp. 
2) The unloader checks the void space in the blending tank 

to make sure that it can hold the contents of the drums. 
3) The unloader starts the dumping box pump setting va;ves 

so that the liquid will be pumped to the blending tank. 
4) The unloader slowly loosens the 2 inch bung and removes 
it from the drum. 
5) The unloader slowly pushes the drum over to the hcjri-

zontal position on the dumping box ramp. 
6) The unloader slowly removes the 3/4 inch bung by posi

tioning himself on the grating besides the dumping box ramp. 
7) The unloader removes solid material that may collect on 
the dumping box screen with a shovel placing it i;i an open-
head drum. The shovel is a special non-spark aluminum 
type which is dedicated to the area. 
8) The unloader takes a sample of the material in the tank 

when it is about 2/3 full and gives it to the supervisor. 
9). The unloader dumps thinning material into the dump box, 
if instructed by the supervisor, to thin down the viscous 
liquids in the blending tank. 
10) The unloader rolls the empty drums to a trailer spotted 
at Location A. 



Part B Procedure for Pulling Viscous Materials into 1000 
Gallon Blending Tank (#20) with Vacuum 

1) Unloader, wearing a protective suit and an emergency 
belt, checks the void space in blending tank to make 
sure that it can hold the contents of the drums to be pumped. 
2) Unloader secures manway on blending tank, checks 
connections to vacuum pump and checks operation of float 
check valve. • ! 
3) Unloader applies vacuum to blending tank, allows vacuum 
to build in tank and checks for leaks. 
4) Unloader uses iH" charge pipe connected to charge line 
at bottom of blending tank, opens valve to empty drum into 
tank. When drum is empty valve is quickly closed. 
5) For drums too viscous for iH" charge pipe, 3" charge 
pipe is used on open head drums. Charge line valve is 
quickly closed when drum empties. 
6) Unloader turns agitator on when tank is abour half full. 
7) Unloader inspects material in tank when quantity of 
drums is pumped. Vacuum to tank is released and supply 
shut off. Sample is taken to supervisor for possible 
thinning or pumping instructions. 
8) Unloader pumps thinning material into blending tank, 
observing level. 
9) Unloader rolls empty drums to spotted trailer. 



Unloader - Routine procedures 

e) Pumping liquids in small blending tank at Location A to 
storage tanks in Location C. 
Figures 4 and 5 show the location of the blending tank 
and storage tanks. The procedure is as follows: 

1) The unloader is instructed by the supervisor to pump 
the liquid in the blending tank to a designated storage 
tank in Location C. 
2) The unloader, wearing the emergency belt, measures the 
void space in inches on the storage tank to check that the 
tank will hold the gallons of liquid in the blending tank 
(usually 1000 gallons). Table 1 shows the gallons and 
corresponding inches for each tank. 

j 3) The unloader walks the line from the ̂ small blending 
'i tank area to the storagr tank, opening the proper valves 

and closing unused valves attached to the line. 
4) The unloader sets the pin on the weld mark on the 
tank approximately 5 feet off the ground. 
5) The unloader checks the tank overfill alarm. 
6) The unloader opens the valve of the storage tank. 
7) The unloader turns on the pump at the blending tank. 
8) The unloader opens the bottom valve on the blending 
tank. 

A) Unloader can also drain material frombottom of 
blending tank, accross screen in the 4 x 4 box 
(wearing a protective suit, emergency belt and 
a respirator) then pumps out to Location C. 

9) The unloader looks into the manway of the tank to 
. check for leaks. 
11) The unloader watches the pin move on the gauge to 
check that the material is being pumped to the proper 
storage tank. 
12) The unloader remains in the area during the pumping of 
the material. 
13) The unloader, wearing a respirator, watches the 
blending tank to empty and then closes the bottom valve 
on the tank. 
14) The unloader turns off the pump and immediately closes 
the discharge valve on the pump. 
15) The unloader closes the valve on the storage tank first 
and then closes the valves on the transfer line. 

I 
I 
I 
I 



Loaders 

Loaders pump hazardous waste in storage tanks at Location C to 
a tank wagon in the loading area (See Figure 4). 

Routine procedures are as follows: 

a) Loading tank wagons with hazardous waste. 

The -supervisor instructs the loader to load the tank 
wagon with a specified amount from a specified storage 
tank. 

2) The loader, wearing a protective suit and a emergency 
belt, vents the tank wagon. 
3) The loader opens the manway on the tank v/agon. 
4) The loader inspects the tank wagon to make sure that 
it is empty. 
5) The loader connects tho grounding device to the frame 
of the tank wagon and places the chocks to prevent 
movement in both directions. 
6) The loader informs the truck driver that the tractor 
ignition must be turned off if he is outside the cab. 
7) -The loader connects the loading hose to the tank wagon. 
8) The loader walks the-line from the tank wagon to the 
storage, opening the proper valves and closing unused 
valves -attached to the line. 
9) The loader sets the pin on the weld mark on the tank 
approximately 7 feet off the ground. 
10) The loader opens tlje valve on the storage tank. 
11) The loader turns on the loading pump. 
12) The loader walks the line from the storage tank to the 
. tank wagon to check for leaks. 
13) The loader looks into the top of the wagon to 
check that material is being pumped to the tank wagon. 
14) The loader watches the pin move on the gauge at the tank 
.to check that material is being pumped to the proper 
tank. 
15) The loader checks the transfer line periodically to make 
.•sure that no one has changed the valve settings and that 
the line is not leaking. 

16) The loader remains in the area during* the pumping of the 
material. 
17) The loader checks the tank wagon level periodically to 
make sure that the specified amount will fit into the tank 
wagon. 

18) The loader closes the valve on the storage tanks when the 

pin reaches the specified mark. 



19) The loader turns off the loading pump. 
20) The- loader closes all valves between the storage tank 

and the tank wagon except for the valve on the tank 
wagon. 

21) The loader blows the loading hose clear with nitrogen 
to remove any liquid in the line. 

22) The loader closes the valve on the tank v/agon. 
23) The loader opens the bleeder valve on the line to 

relieve the nitrogen pressure. 
24) The loader disconnects the loading hose. 
25) The loader samples the tank wagon from the manv^y. 
26) The loader closes the manway arid vent valve. 
27) The loader Ci 11 .<3 out tho tank wagcin manifest with the 

supervisor's approval. 
28) Tho loader has the driver sign the manifest. 
29) Tho loader retains the generator copy and returns it 

to the .supervisor. 
30) The loader disconnects the grounding device and removes 

the chocks. 
31) The. loader informs the driver that all valves are clo.sed 

and hoses are disconnected. 
32) If the filter on the loading pump should plug during 

loading, the follov/ing steps are taken: 

i) 

ii) 
iii) 

iv) 
v) 

• -vi) 

vii) 

viii) 
ix) 
X) 

xi) 

The 
of 
The 
The 
the 
The' 
The 
fil 
The 
to 
The 
by 
The 
The 
The 
the 
Th& 
the 

loader closes the valve on the suction side 
the filter. 

l o a d e r t u r n s , o f f the l o a d i n g pump. 
opens the nitrogen valve 
to blow material out of 
closes the valve.on the 
closes the valve on the 

loader 
filter 
loader 
loader 

ter. 
loader 

relieve 
loader 

dumping 
loader 
loader 
loader 
f i l t e r 
Xoi'tdcii: 
t a n k wagon 

on top of 
tho filter, 
nitrogen line 
outlet' of the 

opens the bleeder valve on the filter 
the pressure in the filter. 
removes the lid and cleans the filter 
its contents into an openhead drum. 
replaces the lid. 
tests the filter gasket with nitrogen. 
opens the inlot and outlet val/r.-.s on 

turns, on the pump and continues loading 
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Operator 
Operators operate the reclaim facility. They distill 
solvents from hazardous wastes in Location B (See 
Figure 1). in vessels (stills).using .steam and vacuum. 
The distillate solvents are stored in- the reclaim 
product tank farm. The residues from the stills are 
pumped to the waste fuel tank farm at Location C (See 
Figure 1). 

Routine Procedures are as' follows: 

a) . Charge amounts of 4000 and 2300 gallons. 

b) Pumping hazardous waste from tanks in Locacion B to 
Che scill. 

c) Still startup. 

d) Distillation of solvents during run. 

e) Sampling of residue to shuCdown still. 

f) ' Shutdown of still. " •' 

g) Pumping residue Co Location C. 

h) Digging "still heating coils.. 

i) Distillation of solvents in #7 .still. 

Detailed procedures for steops (a) through (i) are 
accached. • • 



Operator - Routine procedures - Location D 

b) Pumping hazardous waste from tanks in Location B to the 
still. Charges for the stills are contained in tanks IA, IB, 
116-119, 120-125. Figures 2 and 3 are detailed drawings 
showing the tanks, piping, and valves. The procedure for 
charging a still from the storage tank is as follows: 

1) The supervisor specifies the material to be charged; 
the amount, and the storage tank number. This information 
is written on a daily run aiieot for each still. 
2) The operator determines tho inches corresponding to the 
specified gallons from the tank chart in part (a). 
'3) The operator, wearing an emergency belt (personnel alarm, 
eyewash and respirator), checks that the still is empty by 
opening the atmospheric vent valve on the still and then 
opening a drain valve on the bottom of the still. He drains 
the line into a bucket. 
4) The operator turns on the still recirculating pump. 
5) The operator opens valves on the transfer line between the 
storage tank and the still. I-Ie closes unused valves attached 
to the transfer line. The last valve to be opened is the storage 
tank valve. 
6) The operator sets the pin on the 0 inches mark on the tank. 
7) The operator opens the valve on the storage tank. 
8) The operator turns on the transfer pump to'pump material to 
the still. 
9) The operator inspects the lines to check that the line has no 
leaks. 
10) The operator watches the pin move on the storage tank to make 
sure that the material is being pumped from the proper tank. 
11) The operator periodically checks the line to make sure it is 
not leaking. 
12) The operator remains in the area while pumping to the still. 
13) The operator closes the storage tank valve when the pin 
reaches the proper inches reading on the gauge. 
14) The operator turns off the pump. 
15) The operator closes all valves on line between the storage 
tank and the still. 
16) The operator enters the time, storage tank number, still 
number, and gallons charged on the standard still run sheet. 
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3) Loaders 

Loaders pump hazardous waste in storage tanks at Location C to 
a tank wagon in the loading area (See Figure 4). 

Routine procedures are as follows: 

a) Loading tank wagons with hazardous waste. 

Hazardous waste is pumped from storage tanks in Location C 
to a tank wagon in the loading area. Figure 4 shows the 

.location, pump, piping and valves for each tank. The gauges 
on the storage tanks are counterweight float type. When 
the counterweight is at the bottom of the tank, the tank is 
full. When the counterweight is at the top of the tank, the 
tank is empty. Table 2 shows the gallons of material and 
corresponding inches on the straight side of each tank. The 
procedure for loading tank wagons is as follows: 

1) The supervisor instructs the loader to load the tank 
wagon with a specified amount from a specified storage 
tank. 

2) The loader, wearing a protective suit and a emergency 
belt, vents the tank wagon. 
3) The loader opens the manway on the tank v/agon. 
4) The loader inspects the tank wagon to make sure that 
it is empty. 
5) The loader connects the grounding device to the frame 
of the tank wagon and places the chocks to prevent 
movement in both directions. 
6) The loader informs the truck driver that the tractor 
ignition must be turned off if he is outside the cab. 
7) The loader connects the loading hose to the tank wagon 
8) 'The loader walks the line from the tank wagon to the 
storage, opening the proper valves and'closing unused 
valves* attached to the line. 
9) The loader sets the pin on the weld mark on the tank 
approximately 7 feet off the ground. 
10) The loader opens tfie valve on the storage tank. 
11) The loader turns on the loading pump. 
12) The loader walks the line from the storage tank to the 
tank wagon to check for leaks. 
13) The loader looks into the top of the wagon to 
check that material is being pumped to the tank wagon. 
14) The loader watches the pin move on the gauge at the: tan 

• to check that material is being pumped to the proper 
tank. I 
15) The loader checks the transfer line periodically to make 
sure that no one has changed the valve settings and that 
the line is not leaking. 
16) The loader remains in the area during the pumping of t!ie 
material.. 
17) The loader checks the tank wagon level periodically to 
make sure that the specified amount will fit into the tank 
wagon. 

18) The loader closes the valve on the storage tanks when bh 

pin reaches the specified mark. 



19) The loader turns off the loading pump. 
20) The loader closes all valves between the storage tank 

and the tank wagon except for the valve on the tank 
wagon. 

21) The loader blows the loading hose clear with nitrogen 
to remove any liquid in the line. 

22) The loader closes the valve on the tank wagon. 
23) The loader opens the bleeder valve on the line to 

relieve the nitrogen pressure. 
24) The loader disconnects the loading hose. 
25) The loader samples the tank wagon from the manway. 
26) The loader closes the manway and vent valve. 
27) The loader fills out the tank wagon manifest with 

supervisor's approval. 
28) The loader has the driver sign the manifest. 
29) The loader retains the generator copy and returns 

to the supervisor. 
30) The loader disconnects the grounding device and removes 

the chocks. 
31) The loader informs the driver that all valves are closed 

and hoses are disconnected. 
32) If the filter on the loading pump should plug during 

loading, the following steps are taken: 

the 

it 

i) 

11 
iii 

iv 

V 

vi 

vii 
viii 

ix 
X 

xi) 

The loader closes 
of the filter. 

the valve on the suction side 

The 
The 
the 
The' 
The 

loader turns, off the loading pump. 
loader opens the nitrogen valve on top of 

to blow material out of the filter. 
closes the valve on the nitrogen line. 
closes the valve on the outlet of the 

filter 
loader 
loader 

filter. 
The loader 
to relieve 
The loader 
by dumping 
The loader 

loader 
loader 
filter 
I c i . d n f 

The 
The 
the 
r.iv 

the tank wagon 

opens the bleeder valve on the filter 
the pressure in the filter. 
removes the lid and "cleans the filter 
its contents into an openhead drum. 
replaces the lid. 
tests the filter gasket with nitrogen. 
opens the i;ilet and outlet val/:.-.s on 

turnt. on the pump and continues loading 



4) Tractor driver 

Some shipments of drums of hazardous waste arrive in 
trailers which are not the same height as the raised 
pad at Location A. The tractoe driver unloads the 
drums from the trailer and hauls them to the raised 
pad. 

a) Unloading trailers of hazardous waste with the tractor. 

Trailers, that are not the same height as the raised 
pad, are usually spotted in the area west of location A. 
Drums are transferred by the tractor driver to the raised 
pad. The procedure is as follows: 

1) At the direction of the supervisor the tractor driver 
opens the doors of the trailer. 

2) The tractor driver positions the tractor at the rear 
opening of the trailer with the drum bucket flush with 
the trailer floor. 

3) The tractor driver chocks the trailer to prevent 
movement in both directions. 

4) If there is no strong chemical odor, the tractor drive 
rolls 6 drums into the tractor bucket. If there is a 
strong chemical odor, the tractor driver makes his 
supervisor aware and awaits his instructions. 

5)- The tractor driver slowly raises the bucket about 6 
inches- and backs aw;.iy froiu tho trailer. . 

6) When the bucket is about 5 feet from the trailer, tho 
tractor (driver lowers the bucket to 1 foot from the 
ground. 

7) The tractor driver transports the drums to the raised 
pad to unload them. 

8) -When the supervisor approves the drums, the tractor 
driver rolls them to a designated area. 

9) The tractor driver continues to unload the trailer 
until it is empty. 

10) The tractor driver removes the chocks. 



Tractor driver - Rountine procedures 

a) Unloading trailers of hazardous waste with the tractor. 
Trailers, that are not the same height as the raised 
pad, are usually spotted in the area west of Location A. 
Drums are transferred by the tractor driver to the raised 
pad. The procedure is as follows: 

1) At the direction of the supervisor the tractor 
driver opens the doors of the trailer. 

2) The tractor driver positions the tractor at the rear 
opening of the trailer with the drum bucket flush with 
the trailer floor. 

3) If there is no strong chemical odor, the tractor driver 
rolls 6 drums into the tractor bucket. 

4) The tractor driver slowly raises the bucket about 
5 inches and backs away from the trailer. 

5) When the bucket is about 5 feet from the trailer, the 
tractor driver lowers the bucket to 1 foot from the ground. 

6) The tractor driver transports the drums to the raised 
pad to unload them. 

7) When the supervisor approves the drums, the tractor 
driver rolls them to a designated area. 

8) The tractor driver continues to unload the trailer 
until it is empty. 
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5) Laborer 

Laborers assist tractor drivers and unloaders in unloading box 
trailers and pumping drums. Their efforts are regularly directe 
by supervisors, unloaders or tractor drivers and they wear 
the same PPE previously mentioned in this section. They also 
dig solids which collect in the storage tanks and stills 
during processing. The routine procedures are as follows: 

a) The laborer rolls drums from a box trailer to the tractor 
bucket or the raised pad at Location A. 
b) The laborer assists the unloader in pumping drums at 
Location A by.opening bungs on designated drums or transferring 
the charge pipe from one drum to another which is already opened 
c) The laborer assists the unloader in charging viscous liquids 
from drums to the small blending tank by rolling drums to tho 
dump box ramp or dumping their contents into the dump box. 
d) The.laborer assists the unloader in solidifying solid mater 
in drums by draining any free liquid from solid drums. This 
drained liquid is put into drums for future pumping to Location 
e) The laborer rolls empty drums to the spotted trailer. 
f) The laborer digs solids which collect in stills and storaho 
tanks during processing. The proceclure is covered under the 
Hazardous Atmosphere Entry Program. 



6.) Solids Pail Loader 

Work outline for the filling of 6 gallon pails of hazardous 
waste flammable solid material packaged and stored on pallets 
of 36 pails each. 

A. The following list of equipment and tools to be used. 

1. Mixing Tub 10. Cones or Stanchions 
2. Filling Funnel 11. PPE Personal Protective 
'3. Plunger Equipment(Respirator 
4. Aluminum Shovels with R-21 Cartridges 
5. Brass Hammer with back up R-21 
6. Tow Motor & Fork Extender cartridges available) 
7. Misc. Drum Opening Tools 12. Scale 

(Bung Wrench, Speed Wrench 13. Lid Crimper 
etc.) 14. ^ir Signal Horn 

8. Drimi Tilter 15. Eye Wash available 
9. Barrier Tape or Rope 

B. Following list of material to be secured 

1." Bag(s) of Slikwik 
2. 35-6 gallon pails 
3. 1-GMA Pallet 40" x 48" 

(Pallet to be four way entry) 
4. 36 Dot (Flammable Solids) and Hazardous Waste Labels 

(yellow) 
5. Black felt cip marker 
6. Chem-Fuel's Blend Log Sheet 
7. Clip board, pen and pencil 
8. Full or partial full 55 gallon drums of hazardous 

waste solids 
9. 4 oz. sample jars 
10. Paper towels 

C. Secure the area around the mixing tub. (Refer to area 
layout attached) Notify the Site Health and Safety 
Officer for the purpose of inspection of the area and 
permission to proceed. 

D. Locate the equipment and materials to be handled in the 
proper locations. (Either inside or outside containment 
area) Affix the proper PPE. The drum that is to be 
dumped into mixing cub musc firsC be checked wich Che 
MX-241 for any sign of a high LEL reading. 

E. With the Fork Extender attached to the Towmotor and the 
Drum Tilter fastened to the drum, dump the contents of 
drum into Mixing Tub. Use brass hammer and aluminum 
shovel to remove all the waste material from drum. 

F. Secure the empty drum. 



G. The mixing tub is Co be checked again wich Che MX-241 
Co assure LEL level has noC risen due Co agicacion of 
the material when dxmiping from the drum to the mixing 
tub. Size solids in the mixing tub and add Slikwik if 
necessary, to pick up any liquid that may be present. 
Take a 4 oz. sample of the solids in the mixing tub 
and record drum number on lid. 

H. Place an empty 6,gallon pail under the funnel and shovel 
-the solids from the mixing tub unto the funnel until the 
pail is full. Use the plunger to compress the mixture 
but do not exceed the top 1" rolling hoop (if Slikwik 
is added to the top of the pail, this also must be 
compressed so as not to exceed the top rolling hoop.) 

I. The outside appearance of the pail is very important. 
Clean the pail sides with paper toweling, if necessary, 
and discard the dirty paper toweling into the next pail 
to be filled. The clean pail can now be removed from 
the secured area and placed in the designated Weigh and 
Label Area, 

J.. Continue filling the pails until the mixing tub is empty, 
All the solids that were emptied from drum No. 1 should 
be now in 6 gallon pails and stored in the Weigh and 
Label Area. 

K. PPE is to remain on in the secured area during the 
filling operations. Remove and secure PPE (Protective 
suits, rubber gloves, respirator, etc.) before moving 
to the Weigh and Label Area. 

L. Weigh pails, crimp the lids and record pounds on the 
lid(6 gallon pails are 26 guage and are. not to exceed 
60 pounds gross). Pail lids are also to be marked with 
the.pallet letter and pail number.- This information is 
then transferred to the Chem-Fuel "S" Blend Log Sheet 
along with the generator name, manifest document number 
and hazardous waste code. 

M. DOT #4 Flammable Solid Label and Hazardous Waste Label 
are affixed to pail and stacked on pallet. 

N. The Site Safety and Health Officer will, monitor the 
transferring operations and make adjustments to the PPE 
based on his monitoring results. Each drum may require 
an upgrading or downgrading of the PPE level. 

0. The Pail Filler will return to step "D"- affix the require 
PPE and begin operations on the next drum to be processed 

P. Shutdown and Decontamination Procedure: 
1. Scrape all the solids from the equipment used into 

the mixing tub. 
2. Remove the collected solids from the mixing tub and 

deposit them into a partially filled or empty drum 
of the same waste code. 
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3. Remove the PPE according to normal decontamination 
procedures. Disenfect and properly store the 
respiracor. 

4. Unsecure the area and return all equipment and 
unused materials. 

Q. Return the empty drums to the proper storage area. 
Return the partially or full solid drums to the proper 
storage area. 
Move partially or full pallets of pails to the designated 
storage area,.return the Chem-Fuel "S" Blend Log Sheet 
and the samples to Production Supervisor. 
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american Chemical Service, Inc. 

P.O. Box 190 • GrIHIth. Indiana 46318 
(219)924-4370 • Chicago Phon* (312) 768-3400 

October 16, 1989 

TO: All ACS Plant Personnel 

TOPIC: Annual Air Purifying Respirator Training and Fit Test 

1. Purpose: 

To familiarize plant personnel with the air filtering respirator 
with an opportunity to handle the respirator, have it fitted 
properly, test its face-piece-to-face-seal, wear it in normal air 
for a long familiarity period, and to wear it in a test atmosphere, 

2. Advise the personnel to take the time to read the Air Purifying 
Respirator Training and Fit Test Program located in all of the 
Emergency Response Plan Books. At this time read and instruct 
the highlights of the program. 

3. Advise personnel the locations of the respirators: 

A.) Emergency Belts 
B.) HMIS Cabinets 
C.) Personal issued respirators 

4. Equipment: 

PvBspirators : 
A.) Willson Model 1700 - Full Face Mask 
B.) Willson Model 1200 - Half Face Mask 

' C.) 3M 8500 Non-Toxic Particle Mask 

Cartridge: 
A.) Willson R-21 - Organic Vapors (Black) 
B.) .Willson R-25 - Bromine, Chlorine & Organic Vapors (Yellow) 
C.) Willson R-26 - Formaldehyde & Acid Gases (VJhite) 
D.) Willson P̂ -24 - Ammonia & Amine (Green) 

5. Parts and preuse inspection: 

A.) Face piece - check for cracks, holes, rips, etc, 
B.) Filter cartridge - check that correct cartridge is being 

used and that it is attached to face piece properly. 
C.) Exhalation valve cover - check that it is securly in place 

and free from obstructions. 

I 



D.) Elascic head band - (4 piece) - check ChaC iC is securly 
aCCached Co face piece, that both male and female ends 
present, securly attached and operable. Check that straps 
can be adjusted freely and properly. 

6. How to wear respirator: 

A.) Place the face piece against face with the narrow end over 
the nose and the chin in the chin cup. 

B.) Adjust the headbands behind the head so that the face piece 
sits snuggly and comfortable against the face. 

C.) Check that the respirator fits securly but not too tightly 
around the chin, doesn't pinch the nose, doesn't slip, and 
that it leaves enough room to move your head and to talk. 

7. Have personnel perform preuse inspection and place respirator on 
their face and adjust to the proper fit. 

8. Show Willson Respirator Fit Testing Film. 

9. Fit Testing: 

Positive and Negative Sealing Tests: 

NEGATIVE-PRESSURE SEALING TEST A negative-air-pressure respirator • 
sealing test can be used on air-purifying respirators equipped withl 
tight-̂ fitting respiratory -inlet coverings and on atmosphere-supplyi 
respirators equipped with tight-fitting respiratory -inlet coverin 
and breathing tubes which can be squeezed or blocked at the inlet 
to prevent the passage of air. This test may be difficult or 
impossible to carry out on valveless respirators. The inlet open
ing of the respirator ' s canister(s), cartridge(s), or filter(s) 
is closed off by covering with palm of the hand(s), by replacing 
the inlet seal on a canister(s), or squeezing a breathing tube 
or blocking its inlet so that it will not allow the passage of 
air. Then the wearer inhales gently and holds his breath for at 
least 10 seconds. If a faceplece collapses slightly and no inward 
leakage of air into the faceplece is detected, it can be reason
ably assured that the fit of the respirator to the wearer is 
satisfactory. For respirator equipped with a mouth-piece and nose 
clamp, if leakage of air into the nose or the mouth cannot be de
tected, than it can be resonable assured that the fit of the res-̂  
pirator to the wearer is satisfactory. 

POSn;iVE-PRESSURE SEALING TEST A positive - air - pressure test 
can be used on respirators equipped with tight-fitting respiratory 
inlet coverings which contain both inhalation and exhalation valves 
This test may be difficult or impossible to carry out on valveless 
respirators. The exhalation valve or breathing tube, or both is 
closed off and then the wearer exhales gently. The fit of a res
pirator equipped with a face piece is considered to be satisfactory 
if a slight positive pressure can be built up inside the faceplece 
without the detection of any outward leakage of air between the 
sealing surface of the faceplece and the respirator wearer's face. 

n 
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The fit of a respirator equipped with a mouthpiece and nose clamp 
..is considered satisfactory if che respiracor wearer senses a 
buildup of positive pressure and is unable to detect an outward 
leakage of air through the nose and in the area between the mouth 
and the mouthpiece. For some respirators, this test method re
quires that the respirator wearer first remove an exhalation cover 
from the respirator and then replace it after completion of the 
test. These tasks often are difficult to carry out without dis
turbing the fit of the respirator to the wearer. 

Qualitative Tests: 

Irritant Smoke Test: 
y 

CAUTION: Irritant Smoke should only be handled in a well ventilated 
area. The actual Irritant Smoke Fit Test should also be performed 
in a well ventilated area. 

CAUTION: Air purifying respirators used in the conduct of these fit 
CesC musc be equipped wich high efficiency cartridges. (Willson R-21) 

CAUTION; Wear eye protection when opening tubes to protect from 
possible flying glass fragments. 

CAUTION: Instructors must be knowledgable of Health Hazards, Emergency 
and First Aid Procedures of using the irritant smoke kit as outlined 
in the MSDS contained in the kit box. 

1. The respirator to be tested shall be equipped with high efficiency 
R-21 cartridges. 

2. The test subject shall be allowed to smell a weak concentration of 
the irritant smoke before the respirator is donned to become 
familiar with its characteristic odor. 

3. Advise the test subject that the smoke can be irritating to the 
eyes and instruct the subject to keep his/her eyes closed while 
the test is performed. 

4. Break both ends of an irritant smoke tube containing stannic 
oxychloride. CAUTION: To protect for flying glass, wear eye 
protection. A 2" piece of %" metal tubing works well for this pur
pose. Attach a short length (approximately 2 inches) of tubing 
to both ends of the smoke tube. Attach one end of the smoke tube 

\\ with rubber tubing to the outlet end of the aspirator bulb. 
•J 

The test conductor shall direct the stream of irritant smoke from 
the tube towards the face seal area of the test subject, beginning 
at a distance of at least 12 inches from the faceplece and grad
ually move to within one inch, moving around the whole perimeter 
of the mask. 



6. The test exercise shall be performed while the respirator seal 
is being challenged by the sm.oke. Each exercise shall be 
performed for one minute. 

Test Exercises (One Minute Per Test) 

A. Normal Breathing 

B. Deep Breathing. Be certain breaths are deep and regular 

C. Turning head from side-to-side. Be certain movem.ent is 
complete. Alert the test subject not to bump the respirator 
on his shoulders. Have the test subject inhale when his head 
is-at either side. 

D. Nodding head up and down. Be certain motions are complete 
and made about every second. Alert the test subject not to 
bump the respirator on his chest. Have the test subject 
inhale when his head is in the fully up position. 

E. Talking. Talk slowly and distinctly, counting backwards from 
100. 

F. Normal Breathing. 

7. Each test subject passing the smoke test v/ithout evidence of a 
response shall be ginve a sesitivity check of the smoke from the 
same tube once the respirator has been removed to determine 
whether he/she reacts to the smoke. Failure to envoke a response 
shall void the fit test. 

8. The fit test shall be performed in a location with exhause vent
ilation sufficient to prevent general contamination or the testing 
area by the test agent. After each individual or group of in^ 
dividuals are tested with the irritant smoke, the portable exhaust 
fan will be operated to clear the air. 

Amyl Acetate (Banana Oil) Test: 

NOTE: In an emergency situation, (escape), a fit-test ampule 
may not be readily available, then you will need to use 
either the positive and/or negative pressure test. 

1. The respirator to be tested shall be equipped with high 
efficiency R-21 cartridges. 

2. The test subject shall be allowed to smell the amyl acetate 
before the respirator is donned to become familiar with its 
odor. 

3. The test will be conducted in a plastic chamber (suspended 
drum liner). 
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Fit-CesC using the Scott Pv-espirator Fit-Cesc Ampules: 

A.) Secure face piece to face with che proper cartridges after 
performing the preuse inspection. 

B.) Crush ampule between thumb and forefinger. 

C.) Place ampule approximately one to two inches from the face-
piece-to-face-seal and move the ampule in a clockwise direction 
from the right side of the nose, 360 degrees around the edge 
of the face piece to the starting point while inhaling deeply. 

D.) If no fragrance is detected, (bananas), a proper fit and seal 
has be obtained. 

E.) If the fragrance of bananas is detected, reposition the 
respirator on the face and/or adjust the tension of the head
band to eliminate leaks. 

WAFĴ ING: IF AT ANY TIME YOU CANNOT ACHIEVE A PROPER FIT OR SEAL USING 
THE ABOVE OUTLINED PROCEDURE - DO NOT ENTER ANY CONTAMINATED 
AREAl 

10. Filcer/CarCridge replacemenC 

A.) FilCers should be replaced v/hen breaching becomes difficult. 
Generally, filter discs should be replaced after every 
eight hours of use. 

B.) Chemical cartridges should be replaced when the wearer 
detects any taste, odor or irritation, or their senses 
indicate any abnormal condition. 

11. After use care of respirator 

A.) Carefully clean and disinfect every time. 

B.) Perform the preuse inspection and report any problems to 
your supervisor. 

C.) Store the respirator in the clean plastic bag and in an 
noncontaminated location. 

D.) Keep it ready in case you need it. 

12. Additional information 

A.) Federal regulation 29 CFR 1910.34 states that the wearing of 
beards, long sideburns, bulky/long mustaches, contact lenses, 
temple pieces for glasses, missing false teeth, and any facial 
abnormality can and will interfere with obtainingi.an air 
tight seal and cannot be allowed on any person who is to be 
certified in the use of a respirator in a contaminated atmos
phere. ACS has determined that they will include these rules 
in their guidelines for the wearing of respirators. 



B.) In general, you cannot wear a respirator if you: 

1.) Have breathing problems, such as asthma. (ALL 
employees have been certified by a doctor to wear 
a respirator.) 

2.) Have a heart condition 

3.) Have claustrophobia 

4.) Are heat sensitive 

C.) In an emergency, if there is no one around to ask if you 
should wear a respirator, play it safe: wear a respirator. 
VJear only the type of respirator and cartridge you have 
been instructed to wear by your Supervisor, Site Safety and 
Health Officer or as outlined by the Personal Protective 
Equipment Selection Guide. 

D.) In any emergency DIAL #71 ASAP. 

13. Questions and answer period. 

14. Acknowledge your understanding of and prrticipation in training 
section by signing the signout sheet and the Respirator Fit Test 
Record. 
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american Chemical Service, Inc. 

P.O. Box 190 • Griffith, Indiana 46319 
(219) 924-4370 • Chicago Phona (312) 788-3400 

October 16, 1989 

Topic: Air Purifying Respirator Training and Fit Test 

A respirator is used because the concentration of a contaminant is 
high enough to cause some type of health effect. This may range 
from respiratory irritation to systemic damage or even death. The 
guide lines often used to decide the need for a respirator are the 
Threshold Limit Values. A concentration greater than the TLV re
quires respiratory protection. If the concentration is within the 
concentration used limits of an air-purifying respirator, then that 
Cype may be used. If iC is greaCer, then an air supplying apparatus 
must be worn. 

Air-purifying respirators can be used only under the following 
circumstances: 

. The identity and concentration of the contaminant are kno\7n. 

. The oxygen content in air is at least 19.5%. 

. The periodic monitoring of the work area by the Site Safety 
and Health Officer except in the case of an emergency. 

. The respirator assembly is approved for protection against the 
specific contaminant and concentration level. Check the Personal 
Protective Equipment Selection Guide. 

. The type of respirator being used has been successfully fit-tested 
on the wearer. 

PHYSIOLOGICAL EFFECT OF OXYGEN DEFICIENCY 

7o Oxygen (by volume) 
At Sea-Level Effects 

21 Nothing abnormal 

16-12 Loss of peripheral vision, increased 
breathing volume, accelerated heartbeat, 
impaired attention and thinking, impaired 
coordination. 



7„ Oxygen (by volume) 
At Sea Level Effects 

12-10 Very faulty judgment, very poor muscular 
coordination, muscular exertion causes 
fatigue that may cause permanent heart 
damage, intermittant respiration. 

10-6 Nausea, vomiting, inability to perform 
vigorous movement, or loss of all move
ment, unconsciousness, followed by death. 

<6 Spasmatic breathing, convulsive movements, 
death in minutes. 

Section b 1-11 of OSHA 29 CFR 1910,134 as well as ANSI Z88.2-1980, 
requires a "Minimal Acceptable Program" to ensure sound respiratory 
protection practives. The balance of the regulations discusses 
specific requirements for respiratory use. , The Minimal Acceptable 
Program is quoted from 29 CFR 1910.134 as follows: 

1. V7ritten scandard operating procedures governing the selection 
and use of respirators shall be established. 

2. Respirators shall be selected on the basis of hazards to 
which the worker is exposed. (ACS Personnel Protective 
Equipment Selection Guide July 1989. A copy is enclosed in 
all the Emergency Response Plan Books.) 

3. The user shall be instructed and trained in the proper use 
of respirators and their limitations. 

4. Where practicable, the respirators should be assigned to 
individual workers for their exclusive use if an individual 
is expected to wear a respirator as part of the job descrip
tion . 

5. Respirators shall be regularly cleaned and disinfected. Those 
issued for the exclusive use of one worker should be cleaned 
after each day's use, or more often if necessary. Those 
used by more than one worker shall be thoroughly cleaned and 
disinfected after each use. 

6. Respirator shall be stored in a convenient, clean, and 
sanitary location in the approved and issued orange bag. 

7. Respirators used routinely shall be inspected during cleaning. 
Worn or deteriorated parts shall be replaced. Respirators 
for emergency use, such as self-contained devices, shall be 
thoroughly inspected at least once a month and after each 
use. Problems--contact the Site Safety and Health Officer. 

8. Appropriate surveillance of work area conditions and degree 
of employee exposure or stress shall be maintained. This 
is the responsibility of the Site Safety and Health Officer. 
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9. There shall be regular inspection and evaluation by the 
Sice Safecy and Healch Officer Co deCermine Che conCinued 
effecCiveness of Che program. 

10. Persons will noC be assigned Co tasks requiring use of 
respirators unless it has been determined that they are 
physically able to perform the work and use the equipment. 
A physician shall determine what health and physical con
ditions are pertinent. The respirator user's medical 
status will be reviewed annually. 

Types of Air Purifying Devices 

Basically, respiratory hazards can be broken down into two classes: 
particulates and vapors/gases. Particulates are filtered by 
mechanical means, while vapors and gases are removed by sorbents 
that react chemically with them. Respirators, using a combination 
of mechanical filter and chemical sorbent, will effectively remove 
both hazards. 

Particulate-Removing Filcers 

ParCiculCes can occur as duscs, fumes, or misCs. The particle size 
can range from macroscopic to microscopic, and their toxicological 
effects can be severe or innocuous. The hazard posed by a particulate 
can be determined by its TLV. A nuisance particulate will have a TLV 
of 10 mg/m^. Check Emergency Response Plan Books for TLV values 
for substances being used. 

Vapor-or Gas Removing Cartridges 

Sorbents are manufactured to remove a specific chemical or group of 
chemicals. In contrast, particulate-removing filters remove partic
ulates regardless of their composition. Sorbents are available to 
remove specific organic vapors, acid gases, and ammonia, among others. 
Each sorbent has a maximum concentration use limit for that specific 
contaminant. Once a sorbent has been filled up with the contaminant, 
it will "break through"--that is, it will allow the full ambient 
concentration of the contaminant to enter the face piece. Again, in 
contract, particulate removing filters become more efficient (but 
harder to breath through) as they fill up. There is no break-through. 

Chemical sorbents also vary in their ability to remove contaminants 
(Table 1). For example, vinyl chloride takes only 3.8 minutes to 
reach a 17, break-through -- that is, for 17. of the ambient concen
tration to enter the face piece. In comparison, it takes 107 minutes 
for chlorobenzene to reach 1% break-through. Thus, to reach 1% 
break-through. Thus, chlorobenzene is removed much more efficiently 
than vinyl chloride. Cartridge efficiencies (Table 1) should also be 
considered when selecting air-purifying respirators. 

Chemical sorbent cartridges have an expiration date. They may be used 
up to that date as long as they were not opened previously. Once 
opened, they begin to sorb humidity and air contaminants, whether or not 
they are in use, and their efficiency and service life decrease. A 
cartridge should be discarded after it is used. This is the reason 
that respirators with cartridges attached must be stored in a sealed 
plastic bag. 



I 
Limits of Cartridges _ 

Cartridges used to clean breathing air do not remove the contaminant • 
efficiently forever. Eventually, they will no longer filter or sorb 
the contaminants. The higher the concentration, the faster the cart-• 
ridge is used up. To avoid quick wearing out and afford longer | 
service, cartridges are assigned a maximum use concentration above 
which they should not be used. 

IDLH 
I 

An air-purifying respirator can be worn in atmospheres up to the I 
concentration limits placed on its cartridge. This holds as long as • 
the maximum use concentration is not immediately dangerous to life or 
health (IDLH) -̂- that is, one that causes irreversible damage to life« 
or health within 30 minutes by toxic action. An atmosphere which is | 
within the flammable or explosive limits of the contaminant is also 
considered IDLH. If the concentration is.at an IDLH level and still _ 
within the use limits approved for the cartridge, that respirator • 
cannot be worn. Only an approved positive pressure self-contained " 
breathing apparatus is allowed. 

Service.-Life I 
Each sorbent has a finite capacity for removing contaminants and v/hen— 
this limit is reached the cartridge is said to be saturated. At • 
this point the cleaning element will allow the contaminant to pass ' 
through and enter the faceplece. The length of time a cartridge will 
effectively sorb the contaminant is known as the service life of the • 
element. Service life of a type of cartridge is dependent on severalB 
factors: the breathing rate of the wearer; contaminant concentration; 
and scrptipn efficiency. 

Breathing Rate I 
If the breathing rate of the user is rapid, the flow rate of the • 
contaminated air drawn through the cartridge is greater than it is a t | 
a moderate or slow respiration rate. A higher flow rate brings a 
larger amount of contaminant in contact with the sorbent in a given ^ 
period of time which, in turn, increases the rate of sorbent saturatiJ 
and shortens service life. 

Contaminant Concentration I 
The expected service life of an organic vapor cartridge decreases 
as ambient contaminant concentration increases. As concentration a 
goes up,'the mass flow rate increases bringing more contaminant in • 
contact with the sorbent in given period of time. For example, at " 
any constant breathing rate, ten times as much contaminant contacts 
the element when the concentration is 500 ppm compared to 50 ppm. I 

Cartridge Efficiency 

I Chemical sorbents vary in their ability to remove contaminants from 
air. Table 1 compares the efficiency of organic vapor cartridges for 
a number of solvents by recording the amount of time until a 1% break-^ 

I 



through concenCration was measured in Che carCridge-filCered air. 
The inicial cesc concencracion is 1000 ppm of solvenc vapor; che 
breakchrough concenCracion is 10 ppm.. From che cable iC can be seen 
that it takes 107 minutes for chlorobenzene to reach a 17c breakthrough, 
while it only takes 3.8 minutes for vinyl chloride. The sorbent 
(activated carbon) in the organic vapor cartridge is much better for 
removing chlorobenzene than vinyl chloride under the test conditions. 
Cartridge efficiencies need to be considered when selecting and using 
respirators. 

Warning Properties 

A warning property is a sign that a carcridge or canisCer in use is 
beginning Co lose iCs effecCiveness. A warning propercy can be de
tected as an odor, taste, or irritation. At the first such signal, 
the old cartridge or canister must be exchanged for a fresh one" 
Without a warning property, respirator efficiency may drop without 
the knowledge of the wearer, ultimately causing a health hazard. 

Most substances have warning properties at some concentration. A 
warning property detected only at dangerous levels -- that is, greater 
than TLV -- is not considered adequate. An odor, taste, or irritation 
detected at extremely low concentrations is also not adequate because 
the warning is being given all che cime or long before che filter 
begins to lose its effectiveness. In this case, the wearer would 
never realize when the filter actually becomes ineffective. See 
Table 2. 

Resiprator Cleaning 

Once a respirator has been used, it must be cleaned. All detachable 
parts, such as straps, valves, and gaskets, are removed and cleaned 
separately. Cartridges cannot be cleaned. They can be used again 
if their service life has not been exhausted. The face piece and other 
parts can be washed separately in sanitizer solution made by the manu
facturer of the'respirator. The parts should go through two water 
rinses and left to air dry. \^en dry, the parts are assembled and the 
respirator is put in a clean sealable plastic bag, in the orange bag, 
and stored where it will be protected from conditions that could alter 
the shape of the mask, high temperatures, or very dusty environments. 

Donning and Fit-Testing 

The OSHA regulations, in 29 CFR 1910.134 (e)(5) (i) state: "Every 
respirator wearer shall receive fitting instruction, including demon
strations and practice, in how the respirator should be worn, how 
to adjust it, and how to determine if it fits properly. Respirators 
shall not be worn when conditions prevent a good face seal. Such 
conditions may be a growth of a beard, sideburns, a skull cap, that 
projects under the face piece, or temple pieces on glasses. Also, 
the absence of one or both dentures can seriously affect the fit of 
a face piece. The worker's dilligence in observing these factors 
shall be evaluated by periodic check. To assure proper protection, 
the face piece fit shall be checked by the wearer each time he puts 
on the respirator. This may be done by fitting instructions." 



1. Fitting 

. Place the respirator over the face and draw the straps securely 
The mask should not be so tight as the cause discomfort or a 
headache. Secure bottom straps first. 

2. Pressure Testing 

. Once the respirator is on, make two pressure tests: 

. Negative pressure test: 

— Close off cartridge inlet with the palm of the hand. 

-- Gently inhale so Che face piece collapes against the 
face for about 10 seconds. 

-- Determine by an inward irushing of air if the negative 
pressure within the face piece is maintained over the 
10 seconds. 

. Positive pressure test: 

-• Close off exhalation valve with the palm of the hand. 
(Valve cover may have to be removed.) 

— Gently exhale into the face piece so a slight positive 
pressure builds. 

-- Note if the positive pressure can be built. If it 
cannot, air is leaking out. 

Qualitive Fit-Test 

Perform a qualitative fit-test with isoamyl acetate (banana-like odor) 
before using a respirator under hazardous conditions. 

Protection Factors (PF) 

If a respirator passes the qualitative test, it can be worn in 
concentrations determined by the assigned Protection Factor (PF). 
The maximum concentration is calculated by multiplying the TLV of 
the contaminant by its PF. PFs for cartridge respirators are: 

. Half-face mask, lOX 

. Hull-face mask, lOOX 

Example: protection (ppm) - PF. x TLV 

TLV^ » 10 
PF * 10 
- 10 X 10 
- 100 ppm 

Thus, for substance x with a TLV of 10, the half-mask respiracor 
provides protection up to concentration of 100 ppm of the substance. 



TABLE 1 

EFFECT OF SO.LVENT VAPOR ON RESPIRATOR CARTRIDGE E F F I C I E N C Y I 

Solvent 

Aromatics ^ ; ' 

.Ethylbenzene-. , - ' ; - •''•'34*:tt] 

uuntene . . 81 " 
Mestlylene 86 

Alcohols 3 ; 

J; iopro?Tnp0iXPiS!M 
Allyl alcohol 66 

Time to Reach IX Breakthrough (10 ppm) 
Minutes (2) ' 

.nzPrGPa.no.L .r/'j- 70 

2-Wetnojy ethanol 
isoamyl alcohol 
4.«ethyl-2-pentanol 
. 2-Ethoxyethanol 
Amy! alcohol 
2-Ethyl-l-butanol 

116 
97 
75 
77 

102 
76.5 

Honochlorldes ? 

.vinyl chloride • 3,8 ' 
Ethyl chloride 5.6 
Allyl chloride 31 • 
l-Chloroppppane •', 25 

. l-Chlorobutane 72 
Ch,lprocycJopentane - 78 

o-Chlorotoluene 102 
• i-Chloroheptane -A 82 

3.-(Chloromethyl heptane) 63 

- o'.i..,'. 

t . Z^ 

• r , i . . 

Ud yZZyr:':: 



TABLE. 1 (Cont'd) 

•• • ' - ' • > • r : 

" • •* • . • - • ' ' ' 

Solvent .1 

Time to Reach 1% Breakthrough {l(fypm) 
Minutes 

Dichlorldes. 3 
01chloromethane . 
trans-l,2-,01chloroethylene 
I,1-01chloroethane 
els-I,2-01chloroethylene 
1,2-Olchloroethane • 
I,2-01ch1oropropane 
1,4-Olchlorobutane 
0-01chlorobenzene 

10 
33 
23 
30 
54 
65 

108 
109 

Trichlorides ^ • , '• 
Chloroform,.,,.., -t „.̂  7..,.,.-..^^..T^^ 

[HethillchVoa^niOgra/ 
blpi.ch 1 o rpe thy^^en i^mm^^^M^h ri''.'i: 55 
1,1,2-Trlchloroethane 72 
1,2,3-Trlchloropropane 111 

Tetra-_and Pentachlprides r? _.'. ^ „ 

i,i:'2,2-Tetrachloroethane 104 
Pentachloroethane -̂ 93 

• * . " • . . -; 
Acetates ^ . 

Methyl acetate 
i .Vinyl-acetate, 

lEJUJyjCacetat.eL™^ 
Ij.soppopxJfaVetrtej^ 

Isopropenyl acetate 
. Propyl acetate 

Allyl acetate • . 
sec-Butyl acetate^ ^̂  

isope.ntyl acetate 
2-«ethoxyethyl acetate 

{Ain îlCacetat̂ elSllî ^EPr ' 
2'-Ethoxyet^yl acetate 

. HexyK-acetate , 
y . ' • . . • ' . - • / . • : • - • • Z , : : Z . • ' • • ! 

Ketones ? ' 
Rc«tqne_„ 
2'-Butanone 

. 2-P.eptanone 
3-Pentanone - ^ ( 
4^ethy1-2-pentanone. 
Mesltyl: oxide ' : 

. * Cyclopentanone .. 
3-Heptanone 

33 
55 

Kfff 
83 
79 
76 

93 

lE i73f 
80 
67 

•'82' 
104 
94 
96 

122 
141 
91 

• . . l . - . . . r 

••f f ', 

. I - ' . - . 

7^-. 7 , ••• 

I • 



TABLE 1 (Cont'd) 

Rvv^.'v-

Time to Reach 1% Breakthrough (10 ppm) 
Solvent • ,' Minutes ^ 

Ketones 4 , 

2-i1eptanone 101 
TCy cl oi{exano}i^m^my§T^;yzyPy "-}• Y126 
•5-Methyl-3-heptanone 86 
3-Methylcyclohexanone 101 
DI Isobutyl ketone i 71 
4-^.ethylcyclohexanone 111 

Alkanes * 
Pentane 61 ^exinew:^:mmmmmmf'^^:-p^Ym" 52m 
MethyIcyclopentane .„__„_.̂ ,,„,,..,;,,;,̂ ^̂ ^̂ ^̂ ^ 6 2 ^ 

2,2,4-Trimethylpentane68 

.Methylcyclohexane 69 • 
5-Ethyl1dene-2-norbornene 87 
.Nonane . 76 
Oecane 71 

Amines ^ 
Methyl; amine ' 12 

, Ethyl anrine 40 
isopropyl amine ' 66 
Propyl amine 90 
Diethyl amine 88 
Butyl' amine 110 
Triethyl amine • 81 
01 propyl amine 93 
01 Isopropyl amine i . ., 77,., 
Dibutyl amine 76 

Miscellaneous materials * 
Acrylonitrile 49 
Pyridine 119 
l-N1tropropane 143 

.Methyl Iodide 12 
01bromomethane 82. 

Bromobenzene 142 

1 Nelson, G.O., and C.A, Harder. Respirator Cartridge Eff1c1encyy^>^' 
Studies, University Ipf California, Livermore. 1976.: .̂  .••yZ-TTy 

? Cartridge pairs tested.'at lOQO ppm, SOX relative humidity,̂ ^̂ ;̂ v̂ i;v̂ ^̂ ^ 
22'C, and 53,3 liters/minute (equivalent to a moderately y;//^^^^ 

Yy-y heayy work ra te) . Pair cartridges preconditioned at room::H^;^:\^-
temperature and 505 relative humidity for at least 24 .''YY-.Z 

. •• nours prior to test 1 fig. ;̂v ,. 
^ Mine-Safety Appliances Cartridges. 
* American Optical Cartridges. : • ''^ 

. . . • • ( . • • » • ' . ' ; . 

- / : 



TABLE 2 

Odor thresholds in air as compared to threshold l imi t values 

C h a r t t t e . B i l l i n g * . ^ h . O . 

i » l t i m o n , M O 

U n d « C. J o n a a 
Btltimort G*s i Clietne Co. 
Baltutiert. MO 

V . 

Th« (o l l ewtng Tst^lt 9 l Odor T h r t s h o l a s i n A i r * s C o m p a r t d to 
T L V s (19791 IS o( v a i u t i n field ( u r w y s . tor r a c o g n i t i o n o( 
• i p o f u r i t . W t ' j i M hav« f o u n d it usa fu i i n a d u c a t i e n of 

wo rka rs a n d indus t r i a l h y g i s n t s t u d t n t s 

Odor th resho lds a re f r o m tha 1 9 6 7 A r t h u r 0 . L i t t i t i i u d r 

for M C A . 

O d o r T h r a i h o l d s i n A i r as C o m p a r e d to T h r e s h o l d U m i t V a l u e * ( 1 9 7 9 1 

i a m p e u n ^ ppm Oder O»*cr ip i ion 

Aeepted 
Value* 
TWA 

ppm m^/ti% 

T«n l * l l«« 
Value* 
S T I L 

ppm m e / m 3 

• • • \ i i . 

^ o i e t A 
AerytemirUe 
Ai ly lCMenee 
Amine eimetAvl 
A«(UA«. menomstl i t l 
A f m i ^ , Trtmetfivl 

A#»i':^' 
r ieivtene; 

CarlMn TetraeMeriee 
. Ichiertnauen ef O l d 
Chloral-
CMerwta 
OimeiMylaeeM«Hde 
OlmeuivMereiaaude 
Otmeuivl su i fU* 
Oipnenvleilier (pertume fredal 

. Ojonvnyi (uihee 

• ^i i^Stt"" '-
IWiyOnersapiaA 

^ i n a l e e f t y d * 
NvdroeMene l o e « • * 
H(«/e9en twUtee I t t^m N*tS] 

^ SXSBSil 
...muz^f^A 

UeWvl' inercapMii 
Ueutyi meiitacrvlaw 
Monochle«oee«»tey-
Nure.beniene 
f i r w r t s e f . • 
>ir*«viene '^^sm^^ss^s^^^mmmssA^m^sss:^^^^^ 

tewKia mMm*. i«if«w 44i«cuaM JOUUUI 1*3) M l 

. • : - . 

vr:-.-=.- .: • 

yy ,•? . 
M : ^ . ^ : ' - ' •••• 

y 



TABLE 2 (Cont 'd ) 

Odor T h r a s h o l d * In A i r a t C o m p a r a d to Th resho ld U m l l V a l u e * ( 1 9 7 9 1 ( c o n ' t l 

C«mp«««W e o n . ddOff Description 

Phifief 

fha«4*r« 
r h e W u n e 
^ rne ine 
Slyren*(lAhibiteei ., , .̂. 

r t r f r t n e tuiurwuOitecO-: '.-!:' 
Swiiur «MfU«nde ' 
•S.utf ur dMaaO* . ^ ^^ _ 
tTeiueiie (fren, «aU»"!-''''''"{ 
Toluene l l reni pcuelewml 
Tehien* dUteeyanaia 

'•rVieiwereethvier** •.••.'"• 

J" -i.'il" 

0.047 
1.0 
a o 2 i 
0 021 
at 
a047 

' aooi 

\ 4.«aji^;i'i,'i.'Floral, punqem. »elv»o»y';'•','',•.:''. 
2.14 ' ' "Mo in belts; rwbOOTy • ; 
2.14 MaOicated bendagc. pungant 

2 1 . 4 A ^ y y Solvemv ':-<--.-'^^ -.vV.*;;• •... 

Mtdicuie l 
Hayltka 
Oruonr. musurd 
Burn t pungent, dieimne 

;.-.Soivenrr, »u6berr,„........... 
: I'.Solveriiv. rubtoery. pUsticv 

SulfMy " ' .. • . 

Adopted 
Valuae 
TWA 

p p m m g / m 

iTental iv* 
Vsluas 
STEL 

p p m • n g / m j 

5 
a i 
O J 
s 

•'v 5 0 . :^.^> 

' 2 
" 1 0 0 . • - • • ; • 

0.005. 
••' w -

19 

a4 
0.4 

IS 

10 

1 
10 

31 

I 
30 

•••\^'^'^yyM^i> 
ao4 ao2 

lal lawman <*r«m«gtn- Suastane* rvvagmsed lo hav« csreinogentc peianiial wiiheut i n assigrwd TLV. 
|» | Chenweal suesianat tuspeeied el inducing eaneer based on ••in«r 11) timitad epidamiolegie evtdenee. eacluwve e< d in ica l report of sirtf le c«M t . 

ar(21 demenstri i ien ef esreiriogtnests in orm v more srumsl seaeic* i t appreprtaie method*. 
I d k i* esoecitd Utai Uus subsiarws wi l l soon be eiessilivd m eaitgory (b) sbo** . 
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AMERICAN CHEMICAL SERVICE 

HAZARDOUS ATMOSPHERE ENTRY PROGRAM 
Revised: Dec 193& 

SUBJECT: A written procedure covering the safe use of artificial 
breathing devices in toxic or oxygen-deficiant atmospheres 

PURPOSE:. To instruct the employees in the proper methods of enterin 
hazardous atmospheres for scheduled maintenance or rescue 
purposes. 

Outline: A.) Description of Equipment 

1.) 3M Hose Mask (White Cap) 
2.) MSA Air Mask Ĉ B̂A') 
3.) Lifeair 5 or 10 minute Escape Breathing Syste 
4.) ARAP w/Escape 
5.) Suit Alert Model 952 
6.) Chemrel Haz Mat Suit C-106 
7.) Harness 

B.) Equipment inspection prior to use. 

C.) Procedure for entering a hazardous atmosphere 

1.) Scheduled Maintenance 
2.} Rescue 

D.) Equipment inspection after use. 



•: ̂  ^ i^^^i^^ ' : 7y-^^:7K;r-^y-yaytmtiED SPACEcL^ssIHCATlONTABLE 'vya<-'^^^^ •:•. -

; . >.'iY;iit.i%* proMdures require the entry w 

. : ^ ^ ^ ^ { ' j i f « 

urej—. 
ono Indiytdual fuDy equipped wUh^.r.'requlre the idtiy of no!more than one'% ^^siandanl rescue procedures—direct 

^,,.,^.., «uppbrteqiUpment-ri;malntenanc«..,:/.in{Uvldualfuny equipped.with llfe/;̂ ^ 
?'".4.7'v'^5^^^;pft»minunlcattonrequire*an ';JVV-- . -'.., ^support equipment—Indirect visual or V • ouUlde the confined space •' ;• 

Twddty •DLH 
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;', ^greater'than contamlnatlohlevel, 
""•''.referenced Jn29jCFR Part * " 

i-PartZ-Jess ihan.'riDLH;; 
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There are two types of fit-tests: quantitative and qualitative. The quan
titative test is an analytical determination of the concentration of a test 
agent inside the facepiece compared to that outside the mask. This concen
tration ratio is called the Protection Factor (PF) and is a measure of the 
relative protection offered by a respirator. For example, if the ambient 
concentration of the test agent is 1000 ppm, this respirator gives the 
tested individual a PF of 100. So: 

Concentration outside mask 
pj. = ___ 

Concentration inside mask 

Because quantitative tests are expensive and tedious, qualitative tests are 
most often performed to check respirator fit. A qualitative fit-test is 
not an analytical measurement. It is a subjective test where an irritant 
or aroma is used to determine if there is a good facepiece-to-face seal. 
If the test subject does not respond (by smelling, tasting, coughing, etc.) 
to tbe test agent, he/she can wear the tested respirator with a PF assigned 
for that type of mask. Table 2 lists several types of respirators and 
their PF's. 

A Protection Factor is used to determine the Maximum Use Limit (HUL) of a 
successfully fit-tested respirator. The MUL is the highest concentration, 
not exceeding IDLH concentration, of a specific contaminant in which a 
respirator can be worn: 

MUL =Pr X TLV 

For example, if a contaminant has a TLV-TWA of 10 ppm, then the MUL for any 
half-mask respirator is 100 ppm; the MUL for a full faceplece APR or demand 
SCBA is 1000 ppm. If the ambient concentration is greater than 1000 ppm, 
then a pressure demand SCBA is required. 

Table 2 

Selected Respirator Protection Factors* 

Type of Respirator PF (Qualitative Test) 

Air-purifying 
quarter-mask 
half-mask 

Air-line 
quarter-mask 
half-mask 

Hose mask 
full facepiece 

SCBA, demand 
quarter-mask 
half-mask 

Air-purifying 
full facepiece 

Air-line, demand 
full facepiece 

SCBA, demand 
full facepiece 

Air-line, pressure-demand. 
with escape provision 

full facepiece (no test required) 
SCBA, pressure-demand or 
positive pressure 

full facepiece (no test required) 

10 
10 

10 
10 

10 

10 
10 

100 

100 

100 

10,000+ 

10,000-1-



A.) Description of Equipment: 

1.) 3M Hose Mask (White Cap): 

a.) Helmet 3M Whitecap Model 5005AA or Disposable 
Hood W-5220-6 and Collar Assembly W-2812 

b.) Breathing Tube W-5114 

c.) Air Regulating Valve Assembly W-2907 

d.) High Pressure Hose 50' 

e.) F & P Series 10A3500 Flowmeter 

f.) Pressure Regulator w/hose D4X40 R-205 

g.) 2-K Size 229 cu. ft. Breathing Air Cylinders 

2.) MSA Air Mask (SCBA): 

a.) Mask Assembly BM-13D-17 

b.) Breathing Tube #449267 

c.) Regulator Assembly w/high pressure hose Model 401 

d.) Air Tank 45 cu. ft. @ 2216PSIG 

e.) Emergency Horn 

3.) Life Air 5 and 10 minute Escape Breathing System 

a.) Adjustable Hood 

b.) Breathing Tube 

. c.) Regulator 

d.) Air Tank 

e.) Carrying Pouch w/Shoulder Strap 

4.) ARAP w/Escape (Airline Respirator Apparatus): 

a.) Full Facepiece 

b.) Demand Valve 

c.) Air Supply Hose (up to 300 feet) 

d.) Emergency Egress Unit 



5.) Suit Alert Model 952 

6.) Chemrel Haz Mat Suit C-106 

7.) Harness-Nylon chest harness with 25 ft. H" nylon 
rope Model 5409N 



Operating and 
Maintenance Instructions 
Product Part Number 78-8007-5158-4 

3M Brand 
Whitecap® 
Helmet 
W-5005 

^-•-<yi^'Yy'y 

34-7003-9496-7 
2/84 
Whitecap* Is a registered trademark of 3M 

• T y M ^ ' - : - 0 ^ 

UtholnU.SA 

Occupational Health and 
Safety Products/3M ^ ^ A A 
230-B 3M Center ^ H B H U I 
St. Paul. MN 55144 ^ ^ ^ • W l 



Figure 4-1. 
Whitecap® Helmet Connected to 

Air Supply Component 

Figure 4-2. 
Whitecap'" Helmet Connected to 
3M Brand Powered Air Purifier 

5-
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expsctad langth of time tha apparatua will ba uaad and llaxi' ' 
naadad to maat varying appllcatlona within your worltplaca. 

'T^ Sell-Contciined Pressure Demand Breathing Apporatus 
Ughlwalglit apparatua allowa workara lo aniar 

and ai l t .a dangaroua araa uaing cylinder ale 
Both unite Include lacepleea with haadbanda. ex

halation valve, breathing tuba and preeaure demand 
regulator thai matera air lo breathing tube. Apparatua 
aiao haa high presaure air supply hoia. audible low-
preasure alarm, air cytlndar and body harnats. 

Dual purpoaa unit Includea pressure regulator and 
hookup lor use with up to 300 tL ol air lina...ailowa 
work for an axlandad period o l time. Air must ba 

Description 
Sall-Conlained Breathing Apparatua 
Oual Purpoaa Sell-Contained Breathing Apparatua.... 
2J-lt. Neoprene Hose with Female ^V-feNF Filling. 

within praaaura range ol S5-90 palg at inlet 
. Both unite have a 4S cubie fool air atorage eylln-

. ;- der wllh National Inalllule e l Oeeupellonal Salety 
and Health (NIOSH) rated aarvlee tile o l 30 minulea. 
The unila are approved by Ihe Mine Salety and 
Heelth Adminlelralion (MSHAk under'subpart H, 
30CFR, Pari I t lor a M minute service lUe. 

No. SSHTSS meets requirements o l Netlenal Fire 
Preleetloa Asseeiallen (NFPA) aUndard 1 » n and 
American National Standarda Institute (ANSI) 2*6.1. 

Complete ReplaeemenI 
NIOSH Unit Cylinder 

Approval No. NET EACH No. NET EACH 
TC-I3F-138 ...S56»T$S ...S144S.4t 
TC-13F-154 ...SSatTTS... 193«.4* 

SS««T13 S333.7a 
S5e9T7S 441.M 
SSe9T79..... 9SJ3 

These respiralora are designed lor use in 
any stmosphere not immediately dangerous 
to li le or heelth, and Irom which wearer can 
sscspe without aid or mask. 

Respirators must bo used with an external 
supply ol claen. respirsble, compressed air at 
minimum psi snown in me lebie. 

The compressor used to supply air must be 
capable ol delivering a minimum ot 4 d m to a 
sup(>lied air respiratoi: 

Facepieces are lurnished with corrugated In
let hose, waist belt, and quick-connect coupler 
with V air hoaa. 

Maximum hoaelfngth allowed Is 100 II. 

^^n-esstxre u ^ o M Respirator 
with Escape Cylinder 

Respirator la equipped with a email air 
cylinder lor eacapa m caae elr line Is de-
oiagad—compaot deaign ttta Ihrovgh light 
areai . Unit pravidet respiratory protection 
in atmoapharee thai ara Irnmedlataly dan-

fiaroue to tile and health such aa oil drill-
ng and manulacturing and handling 

certain chamicala. Air llna inlet pressure is 
66-69 psig. Manually operated, sell-con-
tainad air supply la approved tor escape 
only Cylinder rated sarvlea Ufa Is five mm-
utea, but may ba lass during exertion. 

Approved by National Institute lor Oe
eupellonal Salety and Heelth (NIOSH) 
and Mine Salety end Health Administra
tion (M8HA) approval TC-13F-143. 
Deacrtptlon 
Complete Apparatus in Case 
Replacement Cylinder . 
25-IL Air Supply Hoaa _..., 

Constant Flow Respiroiors 
Full Facepiece—Wide angle, shock resistant lens p lu i 

adjustabia headbands with quick-release buckles. 
Hall Faceplece—Body is sluminum with an undar-chin 

face cushion and two headbands. 
Hose Air NIOSH 
Lgtll. Supply* Approval 
FULL FACEPIECE 
25- l t ; 6-a psi TC-10C-e2 _. 
50-IL 6-8 pal TC-1BC-ea _ 
HALF FACEPIECE 
2S-lt 6-9 psi TC-19C-95 .„ 
SO-IL...:. 6-9 psi TC-19C-95_. 
-k Must be used tor National institute ol Occupational Sale
ty end Health (NiOSH) approval. 

No. NET EACH 

„S$76TI1 tt1«.6a 
..S676T13 269,66 

.S494T11 146.60 

.S4«4n3 169.00 

Pressure Demand Respirator 
The reaplrator la connected te a remote 

air supply thai providaa air flow aa you 
breelhe_allowe extended work within an 
oxygen dellcleni area and where danger
ous concentrations el toxic gaaaa and va
pors are presenL Respirator may ba uaad ( 
with an ir>-plant compraaaad air systarn, a 
cascade system and a aingia cyllndar. 

Pressure regulator and exhalation viilv* 
maintain poaitlve pressure inalda maak lo 

Kevent leakaga ol contaminated air into mask. Silicone lacapleca 
m six-strap attachment Theaa respiralora ara rtot approved tor uae 

In envlronmanta Ihat are Immadiately dangaroua to Ilia and health. 
HEPA egress tiller allowa workara lo eacapa trom a paniculate 

contaminated area II air supply Is interrupted. Reapirator requiraa 76 
pal minimum and 129 maximum. Maximum hoaa larnlh la 190 f t 
Oescriptlon NIOSH Approval No, NET EACH 
Facepiece _ TC-19C412 96929T4 6361,64 
Fscepleca with HEPA Egreea. TC-21C-3S3 56926T6 376.93 
29-lt Supphr Hoae Assambhr -..69936T61._ 63.62 
SO-IL Supply Hose Assembly ....56936TB3 _. 67,19 

..S969T79 96,33 RepiacamanI HEPA Flltera (ICVbox). No. S603ST7 NET/BOX 64041 

No, NET EACH 
..94649T17 ...6799.17 
..94646T16... 396.36 

H HP Electric Breathable Air Pumps 
1V» HP Electric iV tHP Electric 

For Hezerdoua Duty 

Uae theee pumpa lor Iha aupplled air reaplratora which require a 
low praaaura M a t ol oxygan wl lh air llna hoses sold ebove, Olllesa 
pumpa groduoa ne carbon monoxide, oil vapor and mist 

Pumps dallvor air to ona or two workers and can be uaad to aupply 
hill hood and hall- and lull-lacapiaca reaplratora. They ara compact 
and portable tor apraytng. sandblasting and grinding oparationa. 

All modala are epproved al praaaura rar>gea al or bolow 19 palg. 
They do not require air iiita carbon monoxido monitors and high 
temperature alarms. Modala ara available lor general purpoaa uae in 
addition lo hazardous duty oparationa. 

Suppllea No. ol Respiralora Maximum 
Full Han or Full Supply 

HP Hoed Faceplece Praaaura 
ELECTRIC—116 VAC 
V« 1 1-2 11 pal 

1'/» J 3 IS pal 
1 'z* .2. 3 _..._ 19 pal 

No. NET EACH 

_.66S36T6e .-6*46.63 
...9S626T67 „13S1.1S 
.,J6*2ST66a 1699.00 

COMPRESSED AIR—«0 PSI Supply 
1'/» 2 3 _ 19 pal JeS2ST6H 1912.60 
• May IM uaad In hazardoua duty oparalions. 
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30/60 Minute Pressure 
Demand Air Mask 
Positive pressure, 4500 psi air mask cttanges 
from a 30 minute to 60 minute unit simply by 
switching cylinders. Molded silicone faceplece 
seals comfortably to the face and won't stiffen 
In cold or soften In heat. Speaking diaphragm 
allows clear communications. Easy-on back 

pack harness securely holds lightweight alurhlnum-wrapped composite 
cylinders. Fully charged, the 30 and 60 minute units weigh 23- and 
34-^>ounds, respectively. Includes low air warning and breakaway " D " 
rings for fast emergency release. NIOSH/MSHA approved. Training Video 
included with purchase. 
No. Type Each 

60 Minute 
SOMhute 
60 Minute Spare Cylinder 
30 Minute Spare Cylinder 

2101.45 
1754.00 
748.50 
478.50 

\}M:^i!l Emergency Escape 
Breathing Apparatus 

When toxic gas or smoke makes breathing 
impossible, every second'counts In helping 
your workers safely escape. All three North 
escape units help workers quickly and safely 
exit. Each features detachable poiyurethane 
hood that slips on easily around neck for a 
secure fit and excellent visibility. Easy-to-use 
on/off valve with gauge Immediately begins air 
(low and allows quick cylinder inspection-
High visibility carrying bag with strap is 
instantly located in smokey environments. 
T'^-nh molded case keeps unit protected and 

to-uso. 

Description Each 
E-9617 5 Minute/Moderate Exertion 239.50 
E-9ei8 10 Minute/Longer Escape Route 289.20 
E-9619 5 Minute/High Exertion 284.10 

5/10 Minute Emergency 
Escape Units 
Provides complete respiratory protection for 
escape from toxic atmospheres containing 
smoke, gases, mists or dusts, as well as 
oxygen deficient atmospheres. Alumlnlzed 
hood can be easily donned and quickly adjust
ed for a proper fit, even if eyeglasses are worn. 
Lens allows wide visibility and Is specially 
treated to eliminate fogging. Five minute unit 
has 8 ft* of air at 2216 psig. Ten minute unit has 
12 ft? of air at 3000 psig. Optional adapter 
allows cyllndera to be refilled at local dive 
shops. Harness assembly Is made of 1V4' 
nylon straps that can be worn around the neck, 
chest, shoulder or waist, includes wall mount-
able storage case. NIOSH/MSHA approval 
No. TC-13F-179 (5 min.); TC-13F-178 (10 min.). 
No. Description Wt, (t-bs,) Each 
E-6751 5 Minute Unit w/case 6 320,50 
E-5900 10 Minute Unit w/case 4</i 418.95 
E-5901 Retill Hose Adapter 126.90 

15 Minute Entry/ 
SuppUed Air SCBA 
UFEAIR™ 1500 supplies an average 15-18 
minutes of resplrabie air, one-third more than 
most other entry SCBAs, For maximum 
mobility In confined places, the 1500 eliminates 
the stattonary back pack and puts Uie air supply 
on the left hip. Simply adjust to the front or 
back side for tight maneuvering. Full face four 
point suspension facemaak Includes two 
adiustment straps for a secure, comfortable f i t 
Lx)w profile unit weighs only 12 pounds fully 
charged and goes on and comes off easily In 
seconds. Features supplied air capability (3' 
supplied air hook-up Is standard), a 2nd stage 
mask mounted regulator and automatic air 
shut-off. MSHA/NIOSH approved, 
E-7935 938.50 

1-800-356-0783 L A B SAFETY 
%U(>«V 
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HAZ-MAT SUIT GAS DETECTOR 

PATENT APPLIED FOR 

Protective Clothing 
Vapor/Gas Alarm 

The primary use of the Chem-Tex 
Suit Alert" Is as a Haz-Mat Suit 
Gas Detector. Designed to be 
worn under safety clothing, the 
Model #952 Suit Alert" will detect 
over 100 toxic/combustible vapors 
and gases generally encountered 
in Haz-Mat situations. If gases 
penetrate the protective suit, the 
instrument will go into Gas Alarm, 
The alarm is signified by both a 
high audible pulsing buzzer and 
visually with a red alarm light 
which glows red when activated. 
The alarms alert the user to take 
immediate corrective action. The 
Suit Alert" detection ability can 
save valuable time in critical 
situations. 

The 8elf-«ontained unit 
weighs only 12 ounces and is 
constructed of a durable, high 
impact piastia Power is supplied 
by a 9V lithium battery, and 
has a low battery alarm. 
The Sensor Is a solid state 
MOS that samples by 
continuous diffusion. 
Sensor life is 3-4 years. 

The Suit Alert" Is intrinsically 
safe for exploshre atmospheres. 
A versatile carrying pouch 
enables the Instrument to be 
worn under safety clothing on 
a belt, attached to straps of 
SCBA or attached to the inside 
of the gtuments. The unit may 
be used with Type I (Level A) or 
Type II (L^vel B) protective 

Decontamination 
The Suit Alert" works well in 
DE-CON applications. It detects 
residuals of hazardous materials 
remaining on the outside of 
protective garments not properly 
removed in cleaning and decon 
procedures. clothing. 

f^uscttlc 
The proXsctt\n garment specialists 

CHEJVi-TEX 
CORPORATION 

550 West Ingham Ave. 
RQ Box 5878 

IVenton, NJ 08638 
600-392-6770 



Applications 
The personal, compact size of the 
Suit Alert" and the vereatility of the 
carrying pouch enables the unit to 
be worn in a variety of situations: 

n On a belt or the belt webbing of 
a SCBA. 

n In pouch around the neck in the 
breathing area, 

• Attached to adjustment straps 
of SCBA, 

n Attached to the fabric of the suit 
using self adhesive velcro provided 
with pouch. 

• A carrying pocket in breathing areial 
can be built into total encapsulated 
(Level A) suits when manufactured 
by Chem-Tex. 

Proper training with the Suit Ale 
will help you determine how to w( 
the unit properly. 

Early detection 
In many emergency situations \h i 
extent of the hazardous gases are 
not known. The Suit Alert" is excelBIt 
for helping to determine what t y p J ^ 
of garment should be worn. If woil 
under Tyvek or lype II (Level B) 
clothing It will alarm If small • 
concentrations of vapors or g a s e d 
should penetrate the fabr ia This 
vrauld indicate that a different type of 
clothing should be vrarn. (Butyl, d l ) 

I 
1 
I 
re 

t 
Specifications 

Housing: 

Dimensions: 

Weight: 

Controls: 

Audible Alarm: ,: . 

Visual Indicators: 

Povrer Source: 

Battery Life: 

Sampling Method: 

Detector Type: 

High Impact plastic 

49/," H X " / i e " W x 1Vis" D 

12 ounces 

On-off slide switch (external) 
Sensitivity adjustment (internal) 

Pulsing (gas alarm) 97 DB-A 
Steady (low battery) 

Safe (green LED) 
Alarm (red LED) 

9V lithium battery 

IWo to three hours continuous 

Continuous diffusion 

Solid state MOS 

1 
• 1 
• 
1 
1 
• 
• 
1 

The Model 952 Sui t A l e r t " is Int r ins ical ly sa fe . 

Will detect over 100 toxic 
combustibie vapors & gases. 
A PARTIAL USTING OF GASES AND VAPORS DETECTED 

• Acetone 
• Acetylene 
I Acrylates 
I Acrytonitrite 
I Aerosol Propellents 
I Alcohol 
I Ammonia 
• Benzene 
• Butane 
• Butanol 
• Butyrate 
• n-Butyl Acetate 
• Carbon Monoxide 
a Carbon 

Tetrachloride 
i Chlorine 
i Chloroform 
• Chloropicrine 
• Cyclohexanone 
• Dichloroethene 
• Diesel Fuel Fumes 
I Dimethyl Amine 
• Epoxies 
• Ethane 
• Ethanol 

• Ethylene 
• Ethylene Oxide 
• Ruorine 
• Formaldehyde 
• Freon 
I Gasoline Fumes 
• Halon 
• Heptane 
• Hexane 
• Hydrogen, 
• Hydrogen Chloride 
• Hydrogen Cyanide 
• Hydrogen Selenide 
• Hydrogen Sulfide 
• Isopropanol 
• Kerosene Fumes 
• Lacquer Thinner 
• LP. Gas 
I Methane 
• Methanol 
• Methyl 
• Methyl Acetate 
• Methyl Bromide 
• Methyl Cercaptan 
I Methyl Chloride 

BY "SUrr ALERT 

• Methyl Ether 
• MEK 
• MIBK 
• Methyl Mercapl 
• Methylene 

Chloride 
• Naptha 
I Natural Gas 
• Pentane 
• Perchloroethylent. 
• Propane 
• Proprionate 
I Styrene 
I Sulfur Dioxide 
• Terphenyls 
i Toluene 
I Toluene 

Dlisocynate 
• Hichloroethane 
• H-ichloroethylenj 
• Turpentine 
• Vinyl Chloride 
I Vinyl Toluene 
• Xylene 
• Xylol 

I 
I 
i 
I 
en<. 

I 
I 
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I 
Chemrer . . . 

If 

. . . provides exceptional protection against a variety of chemicals. Flexible 
iminate fabric features heat-sealed safety seams for strength and chemical 
jrotectlon almost equal to the Chemrel material Itself. An ideal cost-effective 
choice for use in immediate response situations or providing reliable over-
suit protection. >. 

Haz-Mat Suit 
Affords superior chemical protection for 
response to haz-mat emergencies. Suit in
cludes expanded back to fit a complete air 
pack, covered zipper, attached boots and a 
large FEP (Teflon fluorinated ethylene propy
lene) face mask for improved visibility and 
chemical resistance, Elastlclzed wrists. Please 
specify size: (L) (XL), 
E-8630LE Large 112.00 
E-8630XLE X-Large 124.00 

Total Body and 
All Purpose Coveralls 
Roomy enough to slip on over work clothes, 
both styles feature zipper front with overt lap. 
Total Body Coverall Includes attached hood 
and boot covera. Please specify size: (L) (XL), 
Al l Purpose Coverall comes with shirt collar, 
elastic wrists and ankles. Please specify size: 
(L) (XL). 
No, Description Each Case of 10 
E-8632 Total Body Coverall 39.50 354.00 
E-8631 All Purpose Coverall 32.75 292.00 

E-seso 
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AJI o l I h i h u n o t f l U l t d b t tow n n » l OSIIA rtqulramonla and Iho 
ANSI A i a w 1975 c iMtU ic i l l on tcco /d lng lo Ui« la rv lp* lor which 
Utoy t i » (pp/oved, 
C l i u II c h n l h i r n o i i e t ar t u i t d w h t r i I h t r t i r * only Itmllsd latl 

h i z t r d t (no v a d l c t i I f t * lal l ha ia /d) and lo / /al/laval pu rpo t i i . luu 
aa ramov i l o l * paraon t rom « lank 0/ b in. Tha t t h a r n i t i a i m M 
sub|«el to I m p i e i f i q u l r t m a n l a . 

CUas Ul h t r n o a t a i t n uaad to t r r t a t I h * m e t l aav t i t l i ta l in i . 

A Waisl-Chester Safely Harnesses 
Coed all t tound h a r n a i t a t lor lal l p i o l t c l l on , pe i l l l on lns , lew* 

• (Ino, and l l l l lnv. Wolghl la avanly dUKlbulad ov«r t h * l o t i o al all 
tUnta, avon during ImptaL Wal t l lUapa h»lp keap body aacuia In i 
lalL Fll up lo 47' walal al ia. 
AifilUbla In T lamlnalad nylon wobbing or 1V4* polyaalar webbing 

lor uat In add anvlronmanlt. Equlppad wl lh an »d|ual*bla aingi* 
past Ir lc l lon bueUa and a drop loroed t iae l 0-rlng poall lonod at 
conlar back. ANSI Ctaai I and II rat ing. 

Daaertpllen 
Nylon Harnaaa , . . .',., 
Polytalar MTrntt t 

D Safety Rescue Chest Harnesses 
Pracl loal lor u a t en awing a U g t a wlUi a I l l i l U t er l e p t t '>k. i>< 

In t n e l e t a d p lace t , aueb a t a u t r r i t t er l i nh i .P>ev id t t d e i d l ( l f i | 
ler worke i t pei lor in l i \o any lob w K y * U may b t n t c t t t i r y t t a« ' 

In a hurryi Made o l m o l t l u r t r t t l t l a r a ! ' • * l i l ted ou l I 

He. NET EACH 

" T ' T i tJ .SI 

w i d l orlAU ' 
nylon webblno. H a r n t s a t i have doubt* p * i t I rK i ten buckia 1 1 * U 
w tU la t l » 38 to 44*. Me. I>40Tt adlut ta by la i i ing or lewtnnf i x 
circle O-rlntf through tha loop al the back. Me. 7 t«eTI h t i back t i4 , 
l i d * O-riiwa, which o i ler addit ional ( labll l t i i i Seth h t r n t i i a i k m 
an ANSI Cl taa II ra l lng . 
O t i e i l p t l e n He. NCT lACX 
Wtlhoul Side 0-rlnpa . .•. ? t4«Tt . . , . , .. t ) l . l l 
With aida Ofl«<ga 7l4eT». . . . U.H 

B Nylon Shoulder Harness 
Oody h t r n t a t l l t i tnugly around a l iou ld t r t , wa l i l , and l t g i . - M t d * 

o l t Vt* wide nylon webbbio. lattx t r tated to ( s i l i l t b ra i i on , motalur*. 
and mlldewt ih ro t drop lorgod s lo t i t i lde buckles p t rm l t easy t d . 
j u t lm tn t lor any > l i * m t n , Ouck l i t ace loce l td on t t c h thoutd t r aAd 
at U)t wal tk 
Orop lorged circle D-rIng It t l the center o l the back lor e t ty , but 

o l the way tllallna aittQhment, niveled and reUilorceO wear po ln i t 
lor i i i t n o i h . ANSI C l o t Ul r t t l i i g . 
Ne. t a t O T U NUT ISACII I C t . t l 

^ . 
' t E Nylon Chest Harness With Tall Lino 

s t rong, mult ip le ply neoprene Impragnaletf nylon tupper l h t>« i i i 
haa 25 (eel o l Vt* nylon lltemertt rope lal l lute. Spliced te a «ita 
lorged circle O-rIng t l rear e l aupporl t i rao . Sa l t ly K a r n t i t e renen 
maximum proleel lon ai\d Ireedom e l movemtn l and <( ch tm i c i t t i x 
abrailve realatanl. The l A V w I d e cheat atrao ad iu t l i Irem 3(* le 44', 
Adiut lable altoulder alrapt are I * wide. V/aial bal l h t t t im f i t 
tongue type buckle. ANSI Cleaa II l a l l ng . 
No. t l 3 t Y M > . H I T CACM >l<. i l 

C Full Body Safely Harnesses 
n t e o m m t n d f d lor uat In t t v t r e I t l l h a i t r d a r t t t . Also c t n b t 

utoi i lo l l l l or lower worke/ i In rescue opert l lons, Uody restr t ln l 
dtvice alltctlvely d i t l r l bu i t t I t l l Impact loree over Ih lgh i , bu l tock t . 
t nd shouldars, Ad|usttbla harn ts t Is made o l 2* wide nylon webblno 
wllh small 0-rlngf at shoulders lor l i l t ing or lowering, end a large lal l 
srratl ing O-rIng al canl t r o l the b tck , l l t r n t t i t t h t ve t n ANSI 
: i t t s III rat ing. 

NET EACII 

, t l4 , l4 

• ling. 

Wal i l S l i t 
SINGLE PASS FRICTION DUCKLE 
Mailmum ol 5d*„ ..,, 
TONGUE DUCKLE 
3 r i o 4 r 
.•»• 10 4 i *> 
AW III 4 i r . 

,,7«4JTt4_ 

>7«4>Ttl 
.7«4}Tli 
. I W l l l 

u : t t 
11,33 
aa.33 

R Universal Work Harness 
• U t t d lor l ew t r ing end re t t ing t n I n t r l body upright llirewta 

narrow opening 1. Perml l t peraennet te w o r k ^ l alrralao i t v t i s er M 
I t r tk t wi th comp l t le Ireedom e l n w v t m t n l . O ts ign td se m t i iht 
lorce o l Impact I t taken on legs to prevent cempt t ta ion on i h t cnsu 
or ebdomen In the event e l a lalL 
Complete body hafne ia . w i th shoulder and lag lupper ts , i i madt 

o l i V i * wide r<ylpn webbing. real<\, or t t t t a tr tated ler aeration, 
molature end rnlldew realt tance. Three drop lorgad s i t i l buck i t i 
permit eaty ed|ustmenl lor any site mart. 

Orop lorged D-rlniia are located tor convtnlant a t tachmtni el 
l l le l lnet : one on each h ip . and one al the cant t r o l ina back. Solid 
capper r iyel t and burra are hand s t i w i t h laa ih t r washers lor adds* 
atrangth artd loi>oer aervic* I l ia. 

I larneaa h a i an ANSI C la ta III rs t lno and H a l t e l C t l l l e rn i t , 
Division e l Indualr lal S a l t l y Apj i reval Me. C-4 ] I7 . 
N P . 7 P » I I . , . . . . > ~ ~ ~ ~ N L I I A C I I i l l . i l 

. I c ••••..•VrS 
y - • .•<j , ; . ' -»i• ^• 

, . . ^ „ . , W a l t l D t I t 

L tw t i l r i u H 
Ul l inu 

•It 

Multl-Purpose Safety Belts 
V t r i i t l l t b t l l i t t r v c t i either w t l t k pe i l l l en l ng . er lewt r lng l l l t i n t b i l l s . 

Tliay permit workert lo i h l l l | o b i quickly and t i i i l y by ( imply ch inqu ig tha 
poail lon o l t h * eonllnuoua loop rear i l r a p . Worker can move Irem above or b i i ew 
ground hor l ion la i work a l l t i ' l o s t t t p t l op ing l u r l i c i i . or I rom t i l l ing and lowtr« 
ma o p t r i l l o r u lo v* / l l c« l wal l work. 

l l o lU are r wfcia bunlnnlad nylon welthing with 3 ' lux ly iwula U M I I U N S ihr i i i i f ih 
Iwo l l j od U-rlnut el l i lna. U-i l i igt t l i u t u i v u aa ellacluiHsU j iuui la liw IMIWINHIMHI 
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B.) Equipment inspection prior to use; 

1.) 3 M Hose Mask (White Cap): 

a.) Helmet -check; for cracks in the hardhat, 
face shield and breathing tube 
nipple, 

-check for holes or tears in the 
shroud, 

-inspect integrity of helmet 
suspension and then fit. 
(Refer to Illustration #1) 

-check visability through face shield. 
Clean if necessary. 

Hood -Because these hoods are disposable 
use a new hood for every entry. 

-check hood and view opening for holes 
and tears. 

-check collar assembly and breathing 
tube nipple for cracks. 

b.) Breathing -check tube for cracks, deterioration 
Tube or holes by pulling to increase 

length, 
-check the 2 fastners for reliability, 
-attach the breathing tube to the 
Helmet or Hood nipple and to the Air 
Regulating Valve Assembly with the 2 
fastners. 

c.) Air Regulating Valve Assembly 

-check for cracks in the housing, 
-check all connections and the spindle 
nut. (Refer to Illustration #2) 

d.) High Pressure Hose 

-check for cracks, deterioration and 
holes, 
-check attachment to the outlet of the 
flowmeter. 

e.) Flowmeter -check operator protection shield for 
cracks and visability. 

-check the integrity of the meter tube, 
-check the connection to and from the 
flowmeter. (Refer to Illustration #3) 
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figure 2' 1. Whitecap Helmet Assembly 

SECTION 2 
GENERAL DESCRIPTION 

2.1. GENERAL 

Tlie Mndol ifXiiAA Wliliocap MolmofAiMmbly (nguro 
3.1) ctincifls nfo imrdiiut, iiriablo plastic faceslileld, facoshlold 
pt9nw« pad, .fDcexliicId hlngo ond tension knob, faccshlold 
brini, s/iroud bar, licad susponslon, ding strop, outer and Inner 
siiroud. 

2«3. ' HARDHAT. The hardhal consists of an inner nnd outer 
ihvil which form a* plenum chamber for air enlorlne tho Ittlot 
lube al (ho roar of (ho hardhat. Air outlets in tho inner sholl 
allo.w clean fitlcrod air (o enter the Interior of the hardhit. 

2.3. LIFTABLB PLASTIC FACBSHIELD. Tho w'.de, clear 
fieethlald can be flipped up and Is aUachod lo the helmet by 
lh» pressure pads and adjuslablo hini;e tension knobr. 

• 
U , FACE .SHIELD HINGE AND TENSION KNOB. The 
Pteeshltld HInfe t n i Tension Xnoh proyldos a means of 
illachmtnl for tht fscoshlold to tho helmet through l})0 
P' ' 'm pid tnd allows (ho usor to adjust the tension on the 
t .p fsctshleld. •. *•• 

2-6. FACE SHIELD PRESSURE PAD. Tho Faceshleld Pros- " 

suro Pad provides a means of tttaehmont aifd support for fl 
clear plasllo faoeahield. " 

•2.6. FACE SHIELD BRIM. The Paoeahiel4,,Brim provide 
moans of support and ourvaturo of tho faceshleld and a han 
for lifting up tho faooshlold. 

2-7. SHROUD BAR. The Shroud Bar provides attaehme 
points for the Inner and outer chroud and he'ips to maintaini 
seal between faceshleld and shroud bar. 

t 
I 

2.8. - .HELMET SUSP.ENSlbN. The Helmet SuspensI 
provides hardhat protection with a Minimum Mfe elearan 
between helmet shell and head. An .adjustable headband Is 
attached lo the helmet susp.onslon. 

I 
2.9. CLING STRAP. The adjustable pad'ded platUo din 
strap eliminates the need for a chin strap In niott cases exeel?t 
whore oxcossive head movemeht Is a Job requirement. 

I 
I 2.;0. OUTER AND INNER SHROUD. The outer shroud an 

Innbr shroud are secured at the upper tnd wllh SM Brand 
. SCOTCHMATE®. They can be separated by pulllnr apart. BolhM 
'outer and Inner shroud are secured to the Inslde-of the s h r o u d | 
bar. Inner shroud Jiis a puU stHn^ for snu; /It and should b e . 
worn Inside of shiri. 

••^ . . ' . M . ^ M ^ J U f l . ^MVVih^Mr .M 

I 
I 



Section 4 
lllus Ira led Parts List î ^Lcyysy?Z4fy/^y y^ 

Item 
Numbor 

Item 
Numbor 

Figure 4.1 W'2907 Air Regulating Valve — Assembly 

Idontllfcatlon 
1 
2 
3 
4 
8 
6 

9 
10 
1< 

7&S014O354-7 Housing (W'2899 
7M014<I235« Dlso(W-2a92) 
7M014.3303O 8creen(W2e94) 
26-100K644^8 RelalnlnoRlno(V^U69q|, 
7ft6014.3355^ SpindIe(W2699 
7M00M52Sfl OR/n9(W-2d97) 
SeOOOM 1000 O-R(n0(W2fl89 
7ft«01«35W HoWer(W.2911) . . . , 
18-1768-2703-7 Nul(W.2910 , 
7fra0330828>5 Pluo-QuIck 0/aconnecl(VV'127S).. 
784007-5233-5 Bolt, Walsl{W-8896) 

» • » » • • • » • • • • 

1'̂  
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ling, Rolale Ihe tube as required lo moke Iho e tched 
scalp visible. Make ceriain that the lube Is firmly 
sealed on Ihe Inlet fitting tube rest gaskeL 

4) Replace the drain plug ond operator proleellon 
nield lo complete the installation. 

WARNING 

Operallon of the meter without the opor-
alor proleellon shield In p lace rhay result 

. ' In operalor bodily Injury. 

V . D lsassernb ly ^ 
To completely d i sa s semble the meter, d i s c o n n e c l 

the process piping; r e m o v e the-meter from the panel 
or other s u p p o r t Refer to Figure 10, a-n exploded 
view of the meter , a n d p r o c e e d as follow^: 

1) Remove the lube a n d float as d i scussed j 
Part II, p r eced ing . 

2} Loosen a n d r e m o v e the two set sc rews t h a i 
hold e a c h e n d Jllling to the frame. Pull the fll l lngfl 
from the frame. 

I 

OUTLET IMO f ITTIHO 

rROTeCTION 
s m e i i ) 

aKACKCT 

1/4* a SUAUCR M£TER TUdES HAVE THE INLET ' 
rLOAT STOP roftweo w THE T U O E . I I> l»7«>l 

FIGURE IQ EXPLODED VIEW O F METER ( 1 / 2 " x 1 /2" SIZE ILLUSTRATED) 



f.) Pressure regulatior w/Hose-

.-check for cracks, deterioration and • 
holes in the hose. . • • .. • 
-check hose connection tb the • , 
regulator, 

.-check operation of the regulator 
adjustment nob. (leave nob turned out:) 
-check regulator attachment: to the 
breathing air cylinder. 

g.) Breathing Air Cylinders-

-check pressure oh both cylinders by 
attaching bhe regulator and opening 
cylinder valve. A Full cylinder 
should ttead 2200#. Do not use a 
cylinder read below 400#. 
-reattach regulator to the first 
cylinder. 

2.) MSA Air Mask.;̂ <:sCBA): 

a.) Mask'Assembly-

-check for contamination, damage and 
deterioration. 
-check visability and clean if 
necessary, 
-fit the mapk and check for air. leaks 
by closing off the inlet of the 
Breathing Tube, 

1 b.) Breathing. Tube-

-check for cracks, deterioration-and 
I . holes by streching the 'tube•length. 
I -check the connection to the mask., 

• c.) Regulator Assembly- * ., . ' 

* -inspect for surface damage-and de
terioration bf.the assembly and high 

I pressure hose. •. •.-
I • -with mask and breathing tube attachedL 

open main line, (yellow) and cylinder 
•. . valve.to pressurize the regulator an^ 

I , . . hose. Close the cylinder valve, watc-K 
. ' the regulator gage for a drop £n the 

reading (leak 'indication). Breathe 
I ' unit, down until the Aiidi-Larm. rings, 
' . • • Check the regulator gage 'for th'e pres' 

. , ' * sure (alarm should ring at about:'.% ;' 
i , , • . • jp̂ 2i pressure or 550^) .- With thW • ' 
\ • . - ' cylinder valve closed, breath out the 

riemaining pressure. 
I . ' •• •' 



d. ) Air Tank-

-Check the tank pressure. 2200# is 
full and will give approximately 30 
minutes of air. Do not use a cylinder 
below 500#. 

-check the Harness for wear and function 
of the hardware. 

-fit the harness. 

e.) Emergency Horn-

-check sound by depressing button for 
a short burst. 

3.) LIFE AIR 5 Emergency Breathing System: 

a.) Check the following parts for deterioration 
or cracks: 

i.) Plastic hood with draw 
string around the bottom. 

ii.) Plastic air hose from the 
tank to the plastic hood, 

iii.) Carrying pouch with shoulder 
strap. 

b. ) Check regulator assembly and make sure the 
tank is full of air - gauge in the green. 

4.) ARAP w/Escape: 

a.) Mask Assembly-

-check for contamination, damage and 
deterioration, 

-check visability and clean if necessary, 
-check face mask leakage, 
-check operation of the demand valve. 

b.) Demand Hose-

-check for cracks, deterioration and 
holes. 
-check the connection to the demand valve 
and reducing valve assembly. 

c.) Escape Cylinder-

-check the tank pressure 2216 psig is 
full and will give approximately 
5 minutes to escape. 

-check the harness for wear and function 
of the hardware. 

-fit the harness. 



I 

5,) Suit Alert Model 952: 

The Model #952 SUIT ALERT requires very little maintenance, 
usually battery change, and calibration and alarm adjustment. 

a.) To change the battery, slide open the battery access 
door, allow the battery to fall out and remove the 
connector. Connect a fresh battery, insert it into 
the battery cavity and replace the access door. 

b.) To calibrate and alarm adjust: 

1. First open the instrument by removing the 
holding screws and separating the halves. 

2. Turn instrument ON and allow it to warm up 
for 10 minutes. 

3. Locate the potentiometer at the center, 
just above the battery. 

4. Expose the sensor to a known concentration 
of the desired calibration gas, then rotate 
the potentiometer until the alarm just starts, 
no further. Repeat as necessary. 

5. When the alarm is set, remove the calibration 
gas and verify that the alarm stops. Allow 
at least one minute. 

5. Apply the calibration gas again to verify 
the alarm. Remove the gas. 

7. Turn instrument OFF and reassemble the two 
halves, securing them with the four holding 
screws. 

8. The instrument is now ready for use. 

6.) Chemrel Haz Mat Suit C-106 

-Check the entire suit for tears and/or puncture 
holes, 
-check the visability of the face lense. 
Clean if necessary, 

-inspect the operation of the zipper. 

7.)' Harness-

-prior to each use, carefully inspect the harness 
, and securing lanyard for indication of wear 
I or deterioration. 

-check for loose threads, pulled rivet.cuts, 
abrasion or evidence of chemical or physical 
exposure that may have weakened the material 
or assembly, 
-untangle the lanyard and fit the harness. 



C.) Procedure for entering a hazardous atmosphere: 

1.) Scheduled Maintenance - All scheduled entries must be 
approved by the Site Safety and Health Officer prior 
to the following steps: 

A.) Obtain an approved Hazardous Atmosphere 
Entry Form from the Site Safety and Health 
Officer. 

B.) Secure equipment and begin Prior Equipment 
Checkout and record. 

C.) Inform the responsible supervisor that 
entry is ready. Fit the required 
equipment and rehearse hand signals. 

D.) Record the time and enter the atmosphere. 
Check the internals for impending dangers. 

E.) Backup man will constantly observe the entry 
man(with conversation), flow settings, pressure 
settings, non foweling of harness lanyard and 
air hose and assist. 

F.) If an emergency should arise during an entry 
the following steps should be taken by the back
up man: 

a.) Signal the entry man to vacate the 
hazardous atmosphere. This can be done 
by verbal or hand communication, pulling_ 
on the harness lanyard or blasting the 
emergency horn, 

b.) Assist in the entry man evacuation, 
c.) If the entry man is immobile, attempt 

-•-to pull the man to the fresh air 
opening with the harness lanyard{make 
sure not to fovel the air hose). Move 
the entry man's head to the fresh air 
and signal with the Emergency Horn for 
assistance, 

d.) If the immobilized man cannot be 
pulled with the harness lanyard, the 
backup man must enter the tank. Sound 
an emergency with the horn, fit the air 
mask (SCBA), open cylinder valve, and 
enter the tank. Upon reaching the 
entry man move him to the fresh air 
opening and wait for assistance. 

G.) During maintenance activities if it is 
necessary to switch the breathing air cylinder 
on the Hose Mask System, or ARAP, the entry 
man must evacuate the hazardous atmosphere. 

H.) Upon completion of the scheduled maintenance 
and evacuation of the hazardous atmosphere, 
record information on the Hazardous Atmosphere 
Entry Form and begin after use equipment 
inspection. 



2.) Rescue -Entry into a hazardous atmosphere for rescue 
purposes will in most cases will be time dependant 
If time allows the same steps outlined in the 
scheduled maintenance entry will be followed. 
Variation will be allowed in order to speed up 
the rescue operations. The fastest rescue 
operation can be performed using the LIFE AIR 5 
or 10 but.only by a trained person. If entry is 
made with the LIFE AIR 5 or 10 without backup 
assistance try to signal with the Emergency Horn. 

3.) Use of the LIFE AIR 5 or 10 system is as follows: 

I.) 

2 
3 

4 
5, 
6, 
7, 
8, ) 

Take the unit and go as close as possible to the hazard
ous atmosphere then remove the unit from the hard shell 
case and perform the pre-use inspection. 
Place the shoulder strap over your head. 
Remove the hood from the pouch and insure the air hose 
is free of kinks, knots and place over your head. 
Pull the draw string as tight as possible. 
Open the valve fully on the regulator. 
Insure a full air flow. 
Let air tank hang from your shoulder. 
Remember you have only 5 or 10 minutes of air. 

4.) Use of the ARAP w/Escape: 



DONNING AND OPERATING INSTRUCTIONS 

IIVIPGRTANT: THE EQUIPMENT MUST NOT BE USED UNLESS IT HAS BEEN 
SERVICED IN ACCORDANCE WITH THIS HANDBOOK, 

1, BEFORE ENTERING WORK AREA 
Lift and turn OFF the black safety pressure 
knob on the demand valve. 

2, CONNECT SUPPLIED AIRLINE 

3. PUT ON APPARATUS 

Mi.-yy'mm 

Ensure that the shoulder strap and waist 
belt are fully slackened. 

Put on the apparatus and adjust the 
shoulder strap until the cylinder is held 
snugly at the waist Fit waist belt and adjust 
as required. 



Hang facepiece strap around neck. With 
thumbs inside head harness straps, put 
chin into mask first and pull straps over 
head. 

4. CHECK POSITIVE PRESSURE 

Turn black knob on demand valve to the ON 
position. 

Position mask so that chin fits snugly into 
chin-cup and then gently tighten head 
harness, lower straps first, Oo not over 
tighten. 

' ' S > - / ' « r | » ) > n p j > p w ? W W 5 ^ ^ 

Gently lift mask seal off the cheek and 
ensure that air f lovt/s freely out of the mask, 
proving that the air pressure in the mask is 
positive. 

Next, hold breath. There shall be no out
ward leakage from the exhale valve as 
denoted by the noise of a constant flow of 
air from the demand valve. 



5. CHECK FACE MASK LEAKAGE 
Turn OFF air supply and continue to breathe normally until 
air in apparatus is exhausted and the facepiece is pulled 
gently onto the face. Vfhen gauge shows zero, hold breath 
for 10 seconds; any leakage will either be heard or shown 
by the mask moving away from the face. If leak-is detected, 
turn on cylinder valve, re-adjust mask and head harness, and 
re-test. 

6. SUPPLIED AIRLINE RESPIRATOR 
When supplied airline respirator, SAR, is in use the cylinder 
valve red knob must be closed. 

IF ANY ONE OF THE ABOVE TESTS FAILS, RETURN THE APPARATUS FOR 
SERVICING. MAKE A NOTE OF FAULT AND ATTACH TO APPARATUS. 

EMERGENCY EGRESS UNIT 

The apparatus is supplied with an egress unit which in the event 
of a failure of air supply will give the wearer approximately 
5 minutes of air. 

The apparatus can be used by simply turning on the red ON/OFF 
knob this action will ensure air to the facepiece. 

Disconnect the supplied airline hose at the quick coupling and 
exit to a safe area. 

AFTER USE INSTRUCTIONS 

Warning: Equipment should not be removed until the wearer is 
clear of the hazard area. 

1. Lift and turn OFF the safety pressure demand valve switch. 
2. Slacken' off head harness and remove facepiece. 
3. Turn off cylinder valve if egress unit has been used. 
4. Slacken off shoulder strap and undo waist belt. 
5. Take off apparatus. 

AFTER USE CLEANING AND TESTING 

Warning: Do not immerse pressure gauge or demand valve in water. 

1. -CLEAN FACEPIECE 
a.) Unscrew demand valve from facepiece. Wash mask in 

cool warm soapy water. Use toliet soap-not detergent. 
Rinse thoroughly in clean running water, 

b.) After washing, shake to remove excess water and allow 
to dry away from direct heat or sunlight. Do not 
place facepiece 'visor down' on rough surfaces as the 
visor may become scratched. 

Warning: If the apparatus is likely to be stored at temperatures 
below freezing point 0 C, the facepiece must be thoroughBy 
dried and finally lightly dusted with french chalk, 
paying particular attention to the valves. 

I 



c.) Wlien dry, polish the visor inside and out with a clean 
lint free cloth. The inside may be wiped with a suit
able de-misting agent. 

d.) Replace the mask ensuring that the demand valve is 
tightened with the supply hose fitted to pass over the 
right shoulder. 

e.) Ensure head harness is fully slackened ready to put on. 

2. CLEAN APPARATUS 

Fully slacken shoulder strap and waistbelt. Clean off any 
dirt with a stiff brush or sponge. Check pressure gauge 
glass is clean. 

3. REPLACE FULL CYLINDER 

4. LEAK TEST OF APPARATUS 
Ensure demand valve is in OFF position. 
Open cylinder valve slowly and close again. 
a.) Check that there is no audible leak from demand valve. 
b.) Test all joints with soap and water bubble solution. 

Warning: Do not try to cure leaks by overtightening joints. 

5. CHECK POSITIVE PRESSURE 

a.) Open cylinder valve and put on facepiece. Breathe 
gently for half a minute and then switch demand 
valve to ON position. 

b.) Gently lift mask seal off the cheek and ensure that 
air flows freely out of the mask, proving that the 
air pressure in the mask is positive. 

c.) Allow mask to reseal and hold breath. There shall be 
no outward leakage from the exhale valve as denoted 
by the noise of a constant flow of air from the demand 
valve. Switch-demand valve to OFF position. 

6. RE-CHECK CYLINDER PRESSURE 
Re-check that cylinder is full, close cylinder valve, switch 
demand valve to ON position to release air trapped in system. 
Switch demand valve to OFF position and store apparatus 
ready for use. 

NOTE: The equipment should be stored in a dry area free 
from direct sunlight and extremes of temperature. 



5.) Suit Alert Model 952 Use: 

The Model #952 Suit Alert is an early warning detector 
that will respond to low level concentrations of various 
combustible/toxic gases and vapors. 

1. Turn instrument ON in a fresh-air environment by pushing 
the slide switch upward. The green SAFE light will glow. 
The buzzer will sound and the red ALARM light will glow 
in an alarm state during the sensor warm-up period. This 

..••'"' indicates that both lights and the audible alarm are 
functioning properly. This initial warm up period should 
last about one minute. NOTE: If the Model #952 has not 
been used for several days this sensor warm-up alarm perio 
may last longer. When the sensor is ready, the buzzer 
will stop and the RED ALARM light will go out. The green 
SAFE light will continue to glow. IF THE BUZZER CONTINUES 
TO SOUND AFTER THE RED ALARM LIGHT HAS GONE OUT AND THE 
GREEN LIGHT IS STILL ON, IT INDICATES LOW BATTERY ALARM. 
THIS DIFFERS FROM THE GAS ALARM IN THAT THE RED ALARM 
LIGHT WILL BE OFF WHEN THE BUZZER SOUNDS SEE BELOW. 

2. Place the instrument in the pouch with the sensor facing 
out. The pouch may be worn around the neck with the pouch 
lanyard (in the breathing zone). It may be clipped to the 
front straps of a self contained breathing apparatus, 
attached to a waist belt with the pouch strap, or mounted 
inside a protective suit using the self adhesive Velcro 
on the back of the pouch. Proper training will determine 
the best location to wear the Model #952. NOTE: If 
attached inside a suit with Velcro, the fabric surface 
should be cleaned to provide better adhesion. 

3. Don the protective garment allowing the face of the sensor 
to be exposed to the atmosphere within the suit. Avoid 
covering the sensor face. 

4. If for any reason combustible/toxic gases or vapors 
penetrate the protective clothing at a concentration above 
the alarm level, the SUIT ALERT will go into gas alarm. 
Alarm is signified by both the buzzer sounding and the red 
alarm light glowing continuously. 

5. The instrument is calibrated at the factory to go into 
alarm when a concentration of 20 ppm of benzene is reached 
or exceeded. The alarm will stop when the concentration 
falls below 20 ppm. The alarm is adjustable and can be 
calibrated to a known concentration of most combustible/ 
toxic gases. See Section III for calibration instructions, 

6. When the battery voltage falls below 7.0V the buzzer will 
sound a continuous tone low battery alarm. This differs 
from the gas alarm in that the red ALARM light will be off 
when the buzzer sounds. The battery is accessible through 
a slide-away, removable door on the lower back side. The 
SUIT ALERT is powered by a 9.0V Lithium battery. The 
expected life of the battery when used CONTINUOUSLY is 
3 - 4 hours. NOTE: In cold climates, allow the Lithium 
batteries a few more minutes for sensor warm-up. It is 



recommended that the SUIT ALERT be stored over night in 
an area above 32 F. It is also recommended that an extra 
9.0V battery always be kept with the SUIT ALERT. Use a 
fresh Alkaline or Lithium transistor type. Alkaline 
batteries will provide about a l̂j hour CONTINUOUS operation, 

5.) Chemrel Haz Mat Suit use; 

1.) If this suit is used with 
or the ARAP w/Escape,'the 
first then the air appara 

2.) If this suit is used with 
air mask and assemble is 
Haz Mat Suit. 

3.) When the suit is being fi 
to tear, rip or puncture 

4.) The suit should be closed 
has been activated. 

5.) Additional protective equ 
prescribed by the Site Sa 

6.) The suit should be opened 
is being changed. 

the 3M Hose Mask (White Cap) 
Chemrel Haz Mat Suit is fitted 

tus. 
the MSA Air Mask (SCBA), the 

fitted first then the Chemrel 

tted care should be taken not 
the suit, 
only when the air apparatus 

ipment or closures may be 
fety and Health Officer, 
any time the air supply 

D.) Decontamination procedure after the completion of the 
hazardous atmosphere entry: 

1.) Deposit equipment (shovels, rakes, etc.) used at the 
location of the operation. 

2.) Clean off equipment and put contaminated solids 
into the selected hazardous waste containers. 

3.) Clean off boots, gloves and poly coated protective 
suit and put contaminated solids into the selected 
hazardous waste containers. 

4.) Close the hazardous waste containers. 
5.) Remove the pcotective boots, the gloves and then the 

air support mask. 
6.) Remove the poly coated protective suit by rolling inside 

out 'downward and deposit in the proper container. 
7.) Wash hands and face thoroughly before eating or 

drinking. 

E.) Equipment inspections after use: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

Turn off all Cylinder valves. 
Surface clean equipment. 
Inspect all hoses for cuts, abrasions and cracks. 
Disinfect masks and inspect. 
Return all harnesses to full size. 
Return hose mask regulator nob to full out position. 
Disassemble Hose Mask Assemble. 
Disassemble Air Mask Assembly. 
Repackage all equipment. 
Return empty cylinders to MT cylinder stand at the storeroom 
and replace with full cylinders on the cart. 



11.) store equipment in proper locations: 

a.) 3M Hose Mask Assembly in Southeast corner of 
Reclaim Building, 

b.) 3M Hose Mask (White Cap) and breathing tube in 
Maintenance office, 

c.) MSA Air Mask (SCBA) in Maintenance office. 
d.) LIFE AIR 5 or 10 to Maintenance Office for refill 

or previous location, 
e.) ARAP w/Escape in Maintenance office NOTE - Inform 

Site Safety and Health Officer if the Escape 
Cylinder red ON/OFF knob was opened, 

f.) Suit Alert Model 952 in Maintenance office, 
g.) Chemrel Haz Mat Suit C-106. Follow proper 

decontamination procedures, 
h.) Harness in Maintenance office. 

12.) Complete Hazardous Atmosphere Entry Form and return to 
responsible supervisor. 

13.) Tag usable Breathing Air Cylinders with remaining pressure 
if not full. 

14.) Report any equipment malfunctions to the responsible super
visor. 



Revised: Dec 88 

SITE SAFETY AND HEALTH OFFICER CHECKLIST 

A.) Date: 

B.) Description of Entry and Purpose: 

C.) Toxicity Levels: (Based on last materials in space) 
Substance TWA STEL 

Reference 29 CFR Part 1910 Sub Part Z 
D.) Last Material in the space 

Run short duration toxic tube for toxic substances , ppm 
/ ppm 

E.) Oxygen Deficiency Levels: (Below 19.596) 

F.) Combustion Levels: (Above 22% LEL) 

G.) Electrical switch gear: (Main shutoff and locked out) 

H.) Nitrogen purge: (Disconnect Piping or Tubing) 

I.) Lighting: (is it adequate and if not use explosion proof lamp) 

J.) Temperature of the Atmosphere: (Below 100**F) 

K.) Support tools to be used: (Sparkproof) 

L.) Has the entry Personnel received Hazardous Atmosphere Entry 
Training? ' YES NO 
If NO, the Personnel must be replaced. 

M.) Errant Liquid or Gas entry: (Disconnect Piping or lock valves) 

N.) Supervisor in charge: 

0.) Issue Hazardous Atmosphere Entry Form: 

P.) Review Hazardous Atmosphere Entry Form and brief workers 
of the potential hazards. 

Q.) Signals: 
1.) THUMB UP - OK 
2.) THUMB DOWN - NOT OK 
3. ) BOTH HANDS CROSSED ON THE CHEST - NEED MORE AIR . 
4.) POINT DOWN - INSIDE MAN NEEDS ASSISTANCE 
5.) HORN BLAST - INSIDE MAN MUST EVACUATE 

R.) Signoff: 

Site Safety and Health Officer Date 



Revised Dec 1 
HAZARDOUS ATMOSPHERE ENTRY FORM 

FOR SCHEDULED ENTRIES 

1.) Date: 
2.) Entry Description and Purpose: 
3.) Plant Manager Approval: 
4.) Equipment to be used: 

3 M Hose Mask (White Cap) 
MSA Air Mask (SCBA) \ 
ARAP w/Escape 
Suit Alert.̂  • 
Chemrel C-106_ 
Harness 
#5414 Poly Coated Tyvek Coveralls^ 
SF 8512 Gaunt Vinyl Gloves '_ 
Lineman's Rubber Boots 
Fire Extinguisher 20# Dry Chemical. 
Sparkproof Support Tools_ 
Air Horn 

5.) Entry Personnel: 

6.) Time of entry: 
" ^ Time of completion: 

Checklist:?-

Entry Man 
Backup Man_ 

A.) 
B.) 

c"') 
D.) 
E.) 
F.) 
G.) 
H.) 
I.) 

J.) 
K.) 

ITEM 
Prior equipment Inspection 
Breathing Air Cylinder Pressure #1 
Breathing Air Cylinder Pressure #2 
Prior Air Magk (SCBA) Cylinder Pressure 
Prior ARAP Escape Cylinder Pressure 
Hose Mask (White Cap) Regulator Setting (20-30 psi) 
Hose Mask (White Cap) Flowmeter Setting (30%) 
ARAP Hose Mask Pressure Setting (80 to 100 psi) 
After use Equipment Inspection 
After Breathing Air Cylinder Pressure #1 
After Breathing Air Cylinder Pressure #2 
After Air Mask (SCBA) Cylinder Pressure 
After ARAP Escape Cylinder Pressure 

ACTION INITIAL 

9.) Equipment Problems or Comments: 

Return to Site Safety and Health Officer 
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OUTLINE FOR ANNUAL FIRE FIGHTING TRAINING 

1. Purpose 

To familiarize the plant personel with the 

f1re fighting equipment and the procedures to be 

used in case of a fire. 

2. Read the;Fire Emergency Action Plan. 

3. Inform personel of the locations of the fire 

fighting equipment by use of fire prevention 

plan. 

4. Demonstrate fire fighting techniques: 

A.) Distance 

B.) Location (Upwind and Access) 

C.) Direction of spray 

D.) Electrical Dangers 

E.) Tankage Dangers 

5. Demonstrate fire fighting equipment: 

A.) Hand extinguishers (Dry chemical) 

B.) 150# Wheel extinguishers (Dry chemical) 

C.) Foam Unit 

D.) Deluge units (Epoxol & Reclaim) 

6. Questions and signout. 

I d 
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AMERICAN CHEMICAL SERVICE 

FIRE EMERGENCY ACTION PLAN 

Purpose 

To outline an emergency plan and.procedures for 

responding to situations r:esulting from a fire in the 

work place. The prij?iary purpose of this plan is to 

prevent injury to personnel and•to limit the damage 

to property. 

A) During A Shift (8:00 AM to 4:30 PM) the following 

procedures must be followed in the event of a fire: 

1.) Upon discovery of a fire the person should 

immediately DIAL 71 on the intercom phone, 

attack the fire using dry chemical extinguishers 

or foam hose units an-d attempt to put the fire 

out.' If the- fire is extinguished or if the 

fire cannot be controlled immediately contact 

the Emergency Coordinator (622 or 624) or dial 

600 or 601 on the intercom and give the exact 

location of the fire. 

2.) The Emergency Coordinator will be responsible 

for notifying the fire department (924-3151), 

forming a fire fighting cr6w, and dispatching 

a person to meet the fire department at the 

main gate .for directions. 

3.) At the fire location all persons other than the 

fire fighters should begin backup operations 

as directed by the Emergency Coordinator: 

a.) Turning off electrical equipment in the 

fire location. • • 

b.) Informing personnel in adjacent operating 

facilities of the impending danger so 

standby or shutdown procedures can begin, 

c. ) Taking a head count of employees' to determine 

that all are accounted for. 



ANNUAL FIRE FIGHTING TRAINING 

Date: Location 

Attended by: Conducted by: 

Name (Printed) Signature 

7/ 



S.) During B S. C s h i f t s (4 :31 PM to 7:59 AM) the 

following procedure.must be followed in the case 

of a fire: 

1.) Upon discovery of the fire the person should 

immediately DIAL 71 on the intercom phone, 

attack the fire using dry chemical extinguishers 

or foam hose units and attempt to put the fire 

out. Jf the person extinguishes the.fire 

himself, he should check the area for further 

indications of fire and when satisfied that 

the danger is passed, call the Emergency 

Coordinator (838-2929 or 365-3763) or call the 

beeper members (755-2472 or 755-2519). 

2.) If the fire cannot be controlled, the person 

should immediately call the Emergency Coordinator 

or call the beeper numbers. The Emergency 

Coordinator is responsible for notifying the 

fire department (924-3151). The person, should 

then contact any other persons in the plant 

and inform them of the impending danger so 

response procedures can begin. 

3.) Plant'personnel after securing their areas, will 

assist the Emergency Coordinator with the 

following: 

a.) Fire fighting operations and associated 

responses., 

b.) Turning off electrical equipment in the . 

fire location, 

c.) Taking a head count of employees to 

determine that all are accounted for. 
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Reviewed: November 1989 

LEGEND-

X..- PORTABLE HAND EXTINGUISHERS (DRY CHEMICAL) 20# 

H - PORTABLE WHEEL EXTINGUISHER (DRY CHEMICAL) 120# 

F - STATIONARY HOSE FOAM UNITS 6% 

1 - RECLAIM - RADIUS 200' iH" LINE 
2 - ADDITIVE - RADIUS 300' l̂ j" LINE 
3 - EPOXIDATION - RADIUS 350' 2H" LINE 



BLENDING FACILITY TANKS AND TANK FARM 

TANK 
NUMBER 

801 

802 

'803 

804 

847 

848 

850 

851 

852 

853 

8 54 

855 ' 

856 

857 • 

Reviewed: November 198 

I 
I 

VOLUME 

8600 

18000 

8600 

12000 • 

35000 

35000 

18000 

18000 

20000 

15000 

11000 

18000 

20000 

15000 

• 

MATERIAL 

• - I 
. . 

COMBUSTABLE 
LIQUIDS 
FLASH POINT 
ABOVE lOO^F. 

f 

FIRE FIGHTING METHOD 

-' • 

-WITH ALL LISTED.TANKAGE 
USE. FOAM ON OPEN FIRES • 
AND WATER TO COOL . I 
ADJACENT- TANKS. 

' 

• .H 

. ' • - . 

s • 
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TANK. 
NUMBER 

IB. 
116 
117 
118 
1.19 
120 
121 
122 
123 
124 
125 
126 

130 
131 
132 
133 
134 
135 
136 
137 
138 
- ng 

0 . 
141 
142 
143-

145 
146 
147 
148 
149 

CAUTION 

RtiCLAMATIGN CRUDE AND 

1 

VOLUME 

3000 
3000 
12000 
12000 
12000 
12000 
6500 
11000 
11000 
20000-
20000 
20000 
20000 

6500 
6500 
12000 , 
12000 
riGOO 
11000 
11000 
11000 
10000 
10000 
10000 
10000 
7000 
6500 

15000 
6000 
15000 
15000 
11000 

MATERIAL 

4 
' 

, 

' 

FLAMMABLE 
SOLVENTS 
FLASH-POINT 
BELOW lOO^F. 

• 

i 

i 

• 

• 

r 

I:1A & IB CONTAIN CHLORINATED SOLV 
TO.FIRE GOUL D PRODI JCE ACIDIC GAS] 

PRODUCT TANKS | 

Reviewed: November 1989 

FIRE FIGHTING METHOD • 

WITH ALL LISTED TANKAGE 
-USE EXTREME CAUTION! ^ 
-USE FOAM ON OPEN FIRES • 
AND WATER TO COOL A D J A C E P 

y . TANKS. 

ÎH 

H 

» * 

. _ 

. . • ' . ' • 

ENTS WHICH WHEN SUBJECTED 
ES. • • ' -• 

. 1 
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DISTILLATE TANK FARM 

Reviewed: November 1989 

TANK 
NUMBER 

T-1001 

T-1002 

T-1003 

VOLUME 

9860 

- 11000 

7000 

MATERIAL 

COMBUSTABLE LIQUID 
FLASH ABOVE 100* F. 
:FLAMMABLE SOLVENT 
FLASH DELOW lOO'P. 
COMBUSTABLE LIQUID 
FLASH ABOVE 100*F. 

• 

FIRE FIGHTING METH 

WITH ALL TANKAGE LIST 

-USE FOAM ON OPEN 
FIRES AND WATER TO 
COOL ADJACENT . 
TANKS. 

. -USE CAUTION WITH 
TANK T-1002 

^o/^r// 

V\ 

— * 



INJECTANT BLENDING TANK FARM 

Reviewed: November 1989 

T,...K 
NUMBER 

210 
211 
212 
203 
204 
205 
202 
206 

213 

VOLUME 

25000 
25000' 
25000 
18000 
18000 
18000 
18000 
18000 

IOOO 

MATERIAL 
A 

FLAMMABLE 
SOLVENTS 
FLASH'POINT 
BELOW 100°F. 

i 
#2 FUEL OIL 

FIRE FIGHTING METHOD 

WITH ALL LISTED TANKAGE 
-USE EXTREME CAUTION! 
-USE FOAM ON OPEN FIRES 
AND WATER TO COOL . 
ADJACENT TANKS. 
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TANK 
NUMBER 

vioa 
VlOl 
101 
102 

. 103 
201 
202 
300 
301 
.302 
303 
304 
305 
306 
351 
352 
353 
354 

. 3 55 
V-400 

402 
V-500 
501. 
502 
503 
504 
V-600 

• 5500 
5000 

CAUTION: 

VOLUME 

6000 
1100 
4000 

. .2000 
4000 
1600 
12000 
12000 
35000 
35000 
18000 
18000 
18000 
18000 
15000 
15000 
18000 • 
24000 
24000 
6000 

5300 
6000 
35000 
35000 
35000 
35000 
8000 
12000 
5600 • 

TANK 303 CO 
COULD PRODU 

ADDITIVES FACILITY " 

MATERIAL 

T 

\ 
1 

' , 
• 

COMBUSTABLE 
LIQUIDS 
FLASH POINT 
ABOVE 100*' F. 

• 

• 

\l 

* 

• 

• 

/ 

-FORMALDEHYDE 

NTAINS AN AMINE WHIG] 
CE AMMONI A VAPORS. 

Reviewed: November 1989 • 

. J 
FIRE FIGHTING METHOIM 

WITH .ALL TANKAGE LIST]! 
. COMBUSTABLE LIQUIDS 

-USE FOAM ON OPEN FIRBI 
AND WATER TO COOL 
ADJACENT TANKS • 

1 
. 

• 

• • 

-COMBUSTABLE LIQUID. 1 
CAUTION FROM VAPORS 

i WHEN SUBJECTED TO FIRE • H 

_ , K 
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3 m e r i c a n Chemical Serv ice, Inc. 

P.O, Box ISO • Gr i f f i t h , Indiana 46319 
(219)924-4370 • Chicago Phone (312) 768-3400 

HAZARD COMMUNICATIONS PROGRAM TRAINING OUTLINE 

The purpose of this program is to provide the employee 

with information concerning his health, safety and 

welfare, in the work place. The training outline is 

structured as follows: 

1. How to read and understand MSDS sheets as it pertains 

to health, f1ammability, reactivity, and the personal 

protection to be used for the materials listed in 

each location. (A typical MSDS sheet will be distributed 

and each section discussed.) 

2. What are T L V s (Threshold limit v a l u e ) , PEL'S (Personal 

exposure limit) and TWA's (Time weight average)? 

3. An explanation of how and why HMIS (Hazardous Material 

Identification System) labels are used for all materials 

at American Chemical Service Inc. (ACS) in storage 

tanks, cylinders, reaction vessels, drums, bags, pails, 

sample jars, etc. 



The location and interpretation of the posted HMIS 

information in the facility and what an employee must 

do and understand before handling the materials. A 

question and answer period on what an HMIS data sheet 

and labels are telling the employee. 

An explanation, that due to the smallness of the plant, 

certain employees will be required to work in more than 

one facility. Each employee will be given the required 

training for every facility he is assigned to work. 

A review of what materials in the facility present a 

hazard as to f1ammabi1ity, reactivity, toxic on contact, 

toxic by inhalation and ingestion, chemical b u r n s , etc. 

How ACS is taking steps to prevent the over exposure 

from materials with the use of ventilation equipment, 

(exhaust fans and roof v e n t i l a t o r s ) , the monitoring of 

the air in the buildings, personal protective equipment, 

(glasses, gloves, clothing, hard h a t s , e t c . ) , medical 

surveillance, and mechanized process equipment to 

avoid personal contact. 

Instruct the employee what personal protective measures 

will be taken in the facility. Familiarize the employee 

with the protective equipment for normal and emergency 

use in his area. Instructions on the use of the equip

ment and how to obtain replacement equipment. 

^ 



A description of the HMIS labeling plan for all the 

materials at ACS. 

A. The Hazardous Plan Coordinator will review MSDS 

sheet on incoming material and determine how to 

code the HMIS label. Tag each bag, box, drum, 

etc. before the material is moved from receiving 

area, or as soon as practicable. 

B. It is the employees responsibility to understand 

the HMIS sticker. During the training program, 

each employee is instructed not to move or come in 

contact with any material in question, but to 

contact a supervisor or the Hazardous Plan Coord

inator for an explanation. 

C. If by chance, an employee discovers an improperly 

or non-labeled container, he is to notify Hazard

ous Plan Coordinator and ask for an explanation. 

The H.P.C. will review MSDS sheets with employees 

on questionable materials. 

D. Disciplinary action will be taken against violators 

of the HMIS rules, (Written warning, time off or 

termination). The contract agreement between the 

union employees and ACS states that warnings will 

be submitted in writing to employees for Company 

rules infractions and a copy will be submitted to 

#4 



the president of the Union. The employees record 

will be cleared of such warnings every six (6) 

months for minor violations, and every year for 

major violations. 

E. HMIS data sheets are posted in all the facilities 

with the instructions of how to read an HMIS 

sticker. 

10 . Briefly review the Emergency Evacuation Plan and the 

Fire Action Plan for the facility. Copies of the 

plans are available to all employees on the break 

house bulletin board and the production office. (A copy 

of plans are attached) 

11. Briefly review the Hazardous Atmosphere Entry Plan 

for the employees required to enter hazardous atmospheres 

A copy of the plan is available to all employees in the 

production office. (A copy of the plan is attached) 

12. A question and answer period will be conducted before 

the employee signs a form indicating his awareness of 

the subjects covered in HCP training program. 

^f 



DATE 

YEAR: 

EMPLOYEE: 

JOB DESCRIP'piON: 

DESCRIPTION OF TRAINING 
PROGRAM 
TIME 

TOTAL TIME 
TO DATE 
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american Chemical Service, Inc. 

P,0. Box 190 • Griffith. Indiana 46319 
(219)924-4370 • Chicago Phon* (312) 768O400 

October 16,1989 

Revised: 
March 5, 1990 

TOPIC: ACS LOCKOUT/TAGOUT PROCEDURES 

} INSTRUCTION: 
'J 

Each year, thousands of workers are injured on the job due to the 
accidental release of energy. These injuries could have been avoided if 
proper LOCKOUT AND TAGOUT procedures had been followed. 

LOCKOUT is a padlock placed on a power source with a lockout device that 
physically holds an energy control point, such as a switch, lever, or 
valve handle in the "off" position and makes it impossible to operate. 

TAGOUT is a written warning that tells co-workers not to operate a 
switch, lever, or valve that could release hazardous energy or set a 
machine in motion. Though the tag acts as a warning device, it does not 
physically prevent someone from releasing the energy. 

NOTE - Whether a lock, warning tag or both are used, they must have 
attached an identification tag which is signed by the employee who 
applied them. The identification tag is a 2" hinged ring with a 
write-on aluminum tag, 

LOCKOUT AND TAGOUT procedures are designed and implemented to protect 
you from the accidental release of energy. Its success is dependent 
upon your understanding and using the procedures outlined in this 
program. 

OBJECTIVE: 

The objective of this program is to provide ACS employees with the basic 
LOCKOUT & TAGOUT principles necessary to eliminate injuries caused 
by the accidental release of energy. The supervisor reflected on the 
Lockout/Tagout Checklist will be responsible for executing lockout and 
tagout procedures. 

The equipment ACS may be different from those shown in the videotape, 
but the techniques and procedures demonstrated remain the same. 

I 



LOCKOUT & TAGOUT procedures are designed to ensure ACS employee safety 
from the release of energy when working in or around machines and, 
systems. Their success and effectiveness depend on you and your 
coworkers following them. The procedures outlined in this program 
become effective immediately and are the responsibility of every 
employee. 

Lockouts will be used whenever you are working around any machine or 
system where unexpected or uninter.ded motion, start-up or release of 
stored energy could occur and cause injury. 

If any ACS equipment cannot be locked out then only with the permission 
of the supervisor, the equipment will only be secured with warning tags 
and the identification tag. All new or modified equipment will have 
lockout capabilities installed. 

Any time you place your head, hands, or any other part of" your body in a 
position where they are at risk of being injured by moving equipment, it 
should be your policy to first perform lockout and tagout procedures. 

Common examples of when lockout and tagout procedures should be used 
include: 

** Clearing blocked or jammed mechanisms 

** Maintenance or repair work on equipment with 
moving parts 

** Certain confined space entries 

*•* Repairs or installation on electrical circuits 

LOCKOUT & TAGOUT PROCEDURES: 

It is important that all steps as outlined on the Lockout/Tagout 
Checklist are followed and no short cuts are taken to ensure proper shut 
down and LOCKOUT & TAGOUT of equipment. 
These steps include: 

A SHUT DOWN OP THE OPERATING PROCESS AND IDENTIFICATION 
OF THE ENERGY TYPES AND SOURCES. 

Turn off the switches or press the "off" buttons on the equipment 
itself, the machine should stop operating. Identify the different 
sources of energy that power the equipment. Remember, many machines use 
a combination of energy sources. 



ISOLATE ALL ENERGY SOURCES BY FOLLOWING THE STEPS OUTLINED BY THE 
LOCKOUT/TAGOUT CHECKLIST. 

Once you have identified the different sources of energy, isolate them 
using electrical disconnects, slip binds, valve cables, blocks, pins, 
etc. Use a padlock to lock the isolating device in place so the energy 
can not be restored while work is being performed on the equipment. 
Attach your tag (2" hinged ring with write-on aluminum tag) at all 
points that you have locked out and sign the tag. 

If more than one person is working on a piece of equipment, only one tag 
is needed. Each worker, however, must attach his own lock. If this is 
the case, multiple lock hasps are used. 

A FINAL CHECK OF ALL START BUTTONS, VALVES AND LEVERS THAT 
RELEASE STORED ENERGY AND TO MAKE SURE YOU'VE LOCKED OUT THE 
PROPER MACHINE. 

Remember that isolating the energy source does not guarantee that there 
is no energy left in the machine. Also, circuits and pipes might be 
mislabeled, rewired or rerouted. 

Some machines will store energy. This residual energy must be released 
or dissipated from the system to reach a "zero energy state." Make a 
visual inspection to see that all moving parts have stopped. 
Check all buttons or levers to make sure the right sources have been 
isolated and cycle the equipment if necessary. Carefully drain or bleed 
any lines. Install ground wires to discharge electricity stored in 
capacitors. 

Return all buttons, levers, and controls to the "off" or "neutral" 
position. This will prevent the equipment from starting by itself when 
the lockouts are removed. See Figure 1 for typical Lockout/Tagout 
Procedures for Electrical and Hydraulic/Pneumatic Sources. 

RESPONSIBILITIES WHILE THE EQUIPMENT IS LOCKED OUT: 

Try to foresee all possible hazards while performing the work, since 
installing new piping or wire could bypass the lockout and reactivate 
the system. 

If the job isn't finished in one shift, the person leaving the jobsite 
doesn't remove his lock and identification tag until the arriving 
worker has locked out. Place your own lock and identification tag for 
your own protection. 



I 
LOCK & TAG REMOVAL: 

Only the worker who places a lock may remove it, except in an emergency.I 
Before removing the last lock, inform all crew members that the locks* 
are going to be removed. 

The last person to remove a lock and identification also removes thej 
lockout device and hasp. Tags should be removed and turned in 
immediately after the work is done. If workers see tags still hanging— 
on equipment that is back in operation, they may begin to ignore otherB 
warning tags. 

EQUIPMENT START UP AND OPERATION: I 

Before you turn on the power to any piece of equipment, make a final 
inspection to be certain it is safe to operate. Check the equipment anda 
surrounding work area to be sure there are not obstructions or| 
incomplete work. 

Make sure all tools and other items have been removed. Check to s e ^ 
that all components are fully assembled, machine guards have been" 
installed, and the equipment is ready to operate. 

Finally, conduct a personnel count to be sure everyone is physicallyj 
clear of the equipment. If the machine is too large to see all around 
during start up, station personnel to observe the area and sound the all, 
clear. 

Equipment Utilized for Lockout/Tagout Procedure: 

1. Tags: 
A. "DO NOT OPEN THIS VALVE" 
B. "DO NOT CLOSE THIS VALVE" 
C.• "DO NOT START THIS MOTOR" 
D. "DO NOT THROW THIS SWITCH" 

2. Switch Tong 
3. Cable 3/16" x 36" long 
4. Locks 
5. Identification Tag - 2" hinged ring with write-on • 

aluminum tag. • 

Periodic Inspection Requirements: 

I 
I 
I 
I 

I The procedures outlined in this program will be reviewed by the Site 
Safety and Health Officer during operations. If the program reflects 
inadequencies, modifications in procedures and/or equipment will be madeH 
as soon as possible. The date, location, employees involved and| 
equipment will be logged by the Site Safety and Health Officer. 

I 
I 
I 



Initial Training and Periodic Retraining: 

All ACS employees will be trained in the ACS Lockout/Tagout Procedures 
Program, Because of the physical size and number of workers at the 
facility all ACS employees will be trained to recognize hazardous energy 
sources and to know the type and magnitude of energy available in the 
workplace. They will be instructed to know how to isolate and control 
the energy. All employees, even those not directly involved with the 
actions requiring the Lockout/Tagout Procedure will be trained to 
understand the purpose, the use of the energy control procedures and the 
importance of not trying to circumvent or tamper with them. A copy of 
the training outline is enclosed as part of this program. Annually all 
ACS employees will be retrained unless an ACS eraployee(s) is observed 
conducting operations not consistent with the Lockout/Tagout Procedures 
program. In this case the Site Safety and Health Officer will be 
responsible for the immediate retraining of the employee(s). 

Lockout/Tagout Procedures for ACS contractors and subcontractors: 

All ACS contractors and subcontractors working at the facility will be 
required to conform to the procedures outlined in the ACS Lockout/Tagout 
Procedures Program. The responsibility for this requirement will be 
with the ACS Site Safety and Health Officer. 



Rgure 1 

Lockout/Tagout Procedure tor Electrical Energy Source 
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' ' • y Figure 2 

Lockout/Tagout Procedure for Hydraulic/Pneumatic Energy Source 
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Lockout & Tagout 

GLOSSARY 

BLANK FLANGE - A solid plate or cap (also called a "line blind" 
or "pancake") installed in a pipe, line, or duct, to ensure 
its absolute closure and to prevent passage of any material. 

DISSIPATE - To release residual energy from a machine or system 
so that all energy is reduced to a level tolerable to humans 
(see "Zero Energy State"). 

ENERGY - The force that is present in machine or system because 
of movement (see "Kinetic Energy") or the possibility of movement 
(see "Potential Energy"). 

ENERGY SOURCE - Any power supply for industrial systems, to •> 
include electrical, mechanical, chemical, hydraulic (pressurized 
liquid), energy, as well as gravity and radiation, 

ENGINEERING LOCKOUT - Any mechanical or electrical safety 
interlock device designed and built into a machine or system 
to provide automatic protection against hvunan error. 

HAZARDOUS ENERGY - Any type of energy that could cause injury 
or death because it exceeds the, level of huincin tolerance. 

LOCKOUT - A padlock placed on a point of control, such as a 
switch lever or valve handle, to lock the control in the "off" 
position and prevent the unexpected release of hazardous 
energy. • 

LOCKOUT DEVICE - Any easily-recognized mecheuiical arri 
that prevents the release of hazardous energy by blocking or 
covering a point of control that can't be directly locked. .• • / ' - ] ; 

•' '•PYAyzT73' 
MULTIPLE LOCK HASP- A lock adaptor (also called a "clip") t h & t y y y Y T 
is placed directly on a point of control or on a lockout device, • '/i/ 
to allow positive lockout by more than one worker, '• .--Y Y P Y P . 

POINT OP CONTROL - Any electrical or mechanical device, such 
as a switch or valve, that regulates or stops the flow of energy 
between a machine or system and its energy source(s). 

r . " • . y • ..• . ' A 

POTENTIAL ENERGY - The force that is "stored" within an object, 
even when it isn't moving, such as a spring under tension, 

" .';:.;•• : . z T - - ^ 7 ' T - T 



RESIDUAL ENERGY - Latent ("leftover") energy that remains in 
a machine or system after it has been shut down, such as a 
turning blade or shaft, electricity in a capacitor, or trapped 
pressure that could unexpectedly release hazardous material 
or operate a moving part during the work. 

TAGOUT - A written warning placed on a point of control that 
warns other workers not to activate a switch or valve that could 
release hazardous energy or set a machine in motion, 

TWO PERSON RULE - A safety rule stating that two people must 
be present during the removal of any lock that was placed by 
someone else, and that no lock may be cut until all workers 
are known to be clear of the machine or system which is locked 
out. 

ZERO ENERGY STATE (ZES) - The state of a machine or system in 
which residual energy in any form has been dissipated to a safe 
level, and lockouts have been installed and verified. 



SECTION D: 

PERSONAL PROTECTIVE EQUIPMENT 



D.) Personal Protective Equipment. 

This section addresses the requirement to develop a 
program of personal protective equipment (PPE) to insure 
that the level of protection afforded by the PPE is sufficient 
and continues to be sufficient for employee safety during 
hazardous waste operations. 

Listed below are the PPE in use at ACS: 

A. 
B. 
C. 
D. 
E. 
F. 
G. 
H. 
I. 
J. 
K. 
L. 
M. 
N. 
0 . 
P. 
Q. 
R. 
s.] 
T.] 

Safe 
Safe 
Safe 

) Face 
) Dust 
) Orga 
) Self 

Supp 
Poro 
Tyve 

) Poly 
Apro 
Viny 
Nitr 
Hot 
Rubb 
Rubb 
PAL 
Full 
Sara 

ty Caps 
ty Glasses 
ty Spectacles 
Shields 
and Mist Respirators 

nic Vapor Respirators 
Contained Breathing Apparatus 

lied Air Breathing Apparatus 
us Tyvek Coveralls 
k Coveralls 
Coated Tyvek Coveralls 

ns 
1 Coated Gauntlet Gloves 
ile Gauntlet Gloves 
Mill Cloth Gloves 
er Overshoes-Steel Toe 
er Overshoes-Slipover 
III Personal Alert 
Face Respirator with Chlorine Cartridges 

nex Coveralls 

At this time the following PPE is required for the 
following tasks: 

As described in Section B: 

1.) Operator - A,B,M,0,R, or S. 
For emergency situations the following 
additional PPE is available in the area-
D,E,F,J,L,N,Q. 

2.) Unloader - A,B,M,0,R. 
For emergency situations the following 
additional PPE is available in the area-
D,E,F,J,N,Q. 

3.) Loader - A,B,M,0,R. 
For emergency situations the following 
additional PPE is available in the area-
D,E,F,J,N,Q. 

4.) Tractor Driver - A,B,M,0,R. 
For emergency situations the following 
additional PPE is available in the area-
D,E,F,J,L,N,Q. 
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5.) Laborer - A,B,M,0,R. 
Note - for solids, removal from storage tanks 
and stills - G,H,K & P equipment are used. 
For emergency situations the following 
additional PPE is available in the area-
D,E,F,J,L,N,Q. 

6.) Emergency Response Personnel - A-T 
Equipment requirements as designated by the 
emergency coordinator (Refer to the Contingency 
Plan Section J) 

7.) Solids Pail Loaders - A,,B,F,I & M. 
For emergency situations the following additional 
PPE is available in the area-
D,E,K,N & Q 

The following equipment will be assigned to each 
protection level determined during the Task Risk Analysis 
Section B. 

Level A - A,B,G,H,K,M or N,P or Q,R or T 
Level B - A,B,G,H,J,M,Q,R or T 
Level C - A,B,F,J,M,Q,R or S or T 
Level D - A,B or C or D,0,R 

(under dusty conditions add E & I) 

The PPE specified for the above protection levels which 
are assigned to individual tasks may be modified by the results 
of the Air Monitoring Program Section F. Additional PPE may 
also be mandated based on regulations, future programs and 
product development. As these additions are made, this section 
will be updated. 
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® ' SAFETY FIRST SUPPLY 

SAFETY PRODUCTS 

RESPIRAIORy PROTECTION 
WILLSON 1200 SERIES 
RESPIRATORS 
The "standard of industry" respirator offered 
with regular and simll size lialf-inusiu :ire de
signed widl easy positive pressure fit test 
Unique exhalation valve assembly and facial 
seal design helps prevent contaminants fî om 
entering the facepiece. Four-point and single 
strap adjustable headbands are replaceable. 
Uses die Willson univereai cartridge system for 
excellent protection in a wide variety of toxic 
atmospheres. NIOSH/MSHA approved. 

Ordering Infonnation: 

1200 Regular size basic assembly with 
elastic headbands 

1200S Small size basic assembly with 
elastic headbands 

1200R Regular size basic assembly with 
rubber headbands 

1200SR Small size baste assembly with 
rubber headbaiids 

1200SS Regular size basic assembly with 
elastic single strap headband 

1200SSS Small size basic assembly with 
elastic single strap headband No.1200 

WILLSON 
SILICONE FACEPIECE 
Designed with die same outstanding features as 
the WUlson 1200 Series Respirators but with a 
silicone half mask for those who prefer that 
material. Regular and small sizes available. 

Ordering Infonnation: 

S1200 Itegular size silicone facepiece 
with elastic headbands 

S1200S Small size silicone facepiece widi 
elastic headbands 

S1200R Regular size silicone facepiece 
with mbber headbands 

S1200SS Regular size silicone facepiece 
with single strap headband 

S1200SSS Small size silicone facepiece with 
single suap headband 

No.S120Q 

WILLSON 1500 SERIES 
RESPIRATOR 
Just inflate, don and release enough air for 
proper fiL New infkobie inner seal gives a 
firm, yet extremely comfintable fit for a variety 
of bcial configurations. Three choices of head
bands for added stability and comfort Easy 
positive pressure fit testing. Vtorta with the 
Willson universal cartridge system. NIOSH/ 
MSHA approval pending. 

Ordering Infonnation 

1500 Basic Euepiece with elastic head
band 

1500R Basic focepiece widi rubber 
headband 

1500SS Basic ficepiece with single strap 
headband 

No. 1500 

SEE SEPARATE PAGE FOR COMPLETE WILLSON O^RTRIDGE/̂ LTER/RE^AJNER SELECTION INFORMATION. 
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^ SAFETY FIRST SUPPLY 5 9 

SAFETY PRODUCTS 

RESPIRAIORy PROTEaiON 
WILLSON 1600 SERIES 
RESPIRATOR 
flill facepiece respirator widi ratchet lite-Seal* 
headgear is easy to don and adjust Resistant 
to scratches and most chemicals, die Astros-
copic* lens allows for unobstructed wide angle 
\1slon. Deep chin cup and double flange face 
seal provide superior comfort and fit. Available 
uidi a separate mount assembly to secure pre

scription lenses inside facepiece widiout affect
ing die facial seal. Uses die Willson univenal 
cartridge system. NIOSH/MSHA approved. 

Ordering Information: 
1600 FUJI facepiece basic assembly 

with Tile-Seal® headgear 

No. 1600 

WILLSON 1700 SERIES 
RESPIRATOR 
Versallle lull facepiece respirator widi six-strap 
mbber head harness to permit wearing safety 
caps. Spectade mount assembly for prescripdon 
eyewear usen also available. Same chin cup, 
fbnge face seal and wide angle lens design as 
the Willson I6OO respirator. Features die WIll-
jon universal cartridge Sfiian, NIOSIl/M.SJiA 
approved. 

O r d e r i n g I n f o r m a t i o n : 

1700 Rill facepiece basic assembly 
widl six-strap rubber head har̂  
ncss 

WILLSON 3000 SERIES 
BREATHING ASSIST RESPIRATOR 
Battery-powered assist respirator provides a 
supply of filtered, cond'ortable air to die user 
widl litde breadiing resistance. Controllable alr-
fbw permits woricer to adjust flow up to I.S 
CFM. Available In half mask or fiill foceplece 
styles; interchanges widi die Willson line'of 
dual cartridge filters and cartridges. Recom
mended for respiratory protecUon in potentially 
explosive atmospheres. NIOSH/MSHA approved. 
MSHA approved as Intrinsically safe. 

Ordering Information: 

3000 BrcaUiing assist respirator widi 
regular size half mask 

3000s Breathing assist nspirator widi 
small size half mask 

3100 Breadiing assist respirator widi 
TIte-Scal* full facepiece 

5200 llrcadiing assist rcspinUor with 
six-strap full facepiece 

No. 3000 

WILLSON 
ORAiyNASALMASK 

A full facepiece respirator accessory dial helps 
reduce internal fogging and carbon dioxide 
(COJ buildup. Oral/Nasal Mask captures a 
worker's exhaled air and channels it dirccdy 
•hrough Ihe respirator's exhalation valve. De-

ned for easy retrofit. 

Ordering Infonnation: 

R-795 Oral/Nasal Mask 
R-793 Long Exhaladon Valve Cover for 

Retrofit 
R-794 Lxing Exhaladon VWve Seat for 

Retrofit 

SEE SEPARATE PAGE FOR COMPLETE WILLSON CARTRIDGE/RLTER/RETAINER SELECTION INFORAMTION. 
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The Willson 1200 Series Respirator provides a wide range 
of protection against many industrial respiratory hazards. 
The basic facepiece assemblies can be fitted with a variety 
of cartridges and filters combining versatile, econornicc.l 
respiratory protection with wearing comfort The basic 

ES RESPiRATORS 
ON SHEET 

facepiece can be quickly modified for a variety of uses, by 
simply changing the cartridge-filter combination. Face-
pieces are molded of resilient rubber or silicone with soft: 
comfortable rollsd edges and easily adjustable headbands. 

Respirator 
, Number 

S1?10/yi210S/12lO/iS10S 
S12l1/S12nS.'1211/l21lS 
S1212/S1212S/1212/12123 
S12I7/S1217S/1217/1217S 
31221/£l2213/1221/122lS 
3122110/8122103/ 
122110/1221103 
3122113/51221133/ 
1221i:'--?J113S 
S122' : ; ; ;22ii5S/ 
1221; .2115S 

Sl22t16/Sl22116S/ 
122116/122116S 
SI 22117/51221173/ 
!22117/1221 l.'S 

S1224/S1224S/1224/1224S 
122410/S122410S/ 
122410/122410S 
S122417/S122417S/ 
122417/1224173 
31225/Sl 2253/1225/1225S 
S12251Q/S122510S/ 
122510/122510S 
3122S17/S122517S/ 
122517/12251/5 
01231/SI231G/1231/1231S 
SI 23112/3123112S/ 
123112/123112S 
S1234/S1234S/1234/1234S 
S123412/S123412S/ 
123412/123412S 
31236/S1235S/1235/123SS 
3123512/51205128/ 
123512/123S123 
SI 226/312263/1226/12263 
SI 22610/31226103/ 
122610/122610S' 
3122617/3122617S/ 
122617/1226173 

HazsrJ 
Oescriptlon 

Ousl/Mlsl 
Dusl/Mist/Pjiiios 
Radionuclide 
Oust/Misl/Furr.H •-
Organi.: Vapor 
Organic Vaixjr, UusL'Misl 

Organic Vapm, tiusL' 
rumes/WisI 
Organic Vapor, Peslicitles. 
Paint, Lacquer, and Enamel 
Mists, and Cusis and Mtels 
Organic Vapor. Point. 
Lacquer, and Enamel Mists 
Organic Vnpor, Pai.nt, 
Lacquer and Framel Mists, 
Pesliddos Ousu/Fumos/Mists 
Ammonia/Ueltiylainina 
Ammonia/Meltiylamine, 
Dust/Mist 
Amnionia/ MolCiylamine 
OusL Fiinios and Mists 
Organic Vapor/ *cid fins 
Organic Vapor/Acid Gas/ 
Dusty Mist 
Organic Vapof/Acid Gas/ 
Dusl/Furr.Bs/WisI 
Organic Vapor 
Organic Vapor/Radionuclide 

Ammonia/Mcthylamino 
AiTimonia/Melhylamine/ 
Radionuclide 
Organic Vapor/Acid Gas 
(Jrganic Vapor/Acid Gas/ 
Radionuclide 
Acid Gases/Fcnnaldehyde 
Acid Gasos/FoiniaWahyde/ 
Dust/Mist 
Acid Gascs/Foimaldehyde/ 
Ou.st,'l-umesiMisl 

NIOSH/MSHA 
Approved No. 

TC-21C-140 
10-210-141 
TC-21C-14Z 
TC-21C-365 
TC.?3C-.'^0 
rL;-23C-5l 

TC-23C-52 

TC-;jC-54 

TC-23C-258 

TC-23C-720 

TC-23C-70 
TC-23C-7I 

TC-23C-723 

TC-23C-76 
TC-23C-77 

VC-23C-717 

TC-23C-293 
TC-23C-294 

TC-23C-289 
TC-2oC-291 

TC-23C-298 
IC-23C299 

TC-23C-699 
TC-23C-705 

TC-23C-710 

USE 
Cartridge 

— 
— 
— 
— 

r)2t 
H2I 

mi 

R21 

H21 

fi21 

R24 
R24 

R24 

R2S 
R25 

fl25 

H31 
R31 

R34 
I--134 

H35 
R35 

H26 
H26 

H26 

Fi l ter 

Rio 
H11 
012 
ai7 

• -

H10 

Bt3 

rtis 

R18 

R17 

— 
RIO 

R17 

— 
RIO 

R17 

— 
HI 2 

— 
R12 

— 
R12 

_ 
RIO 

R17 

Before using the respirator, carefully read the following instructions 
and refer to the NlOSHIhASHA approval label sheet whenever necessary. 

LIMITATIONS AND WARNINGS 

1. The instructions furnished v/ilh these respirators are for your 
benefit, to inform you of the specific limitations, proper use and 
required maintenance of your Willson respirator. For your 
effective protecUon, read and understand them before using 
the respirator. 

2. Respirators labeled for protection against particulates only 
shall not be used for gases or vapors. Respirators labeled for 
protection against gases and vapors only shall not be used for 
particulates. Always read cartridge .-'ntJ/or lilter labels piior lo 
use to ascertain that you are using .-.a correct respirator for 
your application. 

. THIS RESPIRATOR DOES NOT SUPPLY OXYGEN. DO 
NOT USE IN ATMOSPHERES CONTAINING LESS THAN 
19.5% OXYGEN BY VOLUME. 

4. DO NOT USE WHEN CONCENTRATIONS OF CONTAMI
NANTS ARE UNKNOWN OR IMMEDIATELY DANGEROUS 

TO LIFE OR HEALTH. DO NOT USE IN POORLY VENTI-
LATEO AREAS, OR CONFINED SPACES SUCH AS TANKS 
OR SMALL ROOMS UNLESS ADEQUATE VENTILATION 
IS PROVIDED. 

. Leave tho area immediately if: 
a breathing becomes difficult 
b. You smell or taste the contaminant or if your senses Indi

cate any abnormal conditions. 
c. dizziness or other distress occurs. 
d. the respirator is damaged. 

. Never alter or mcxllfy the respirator. Altering or modifying the 
respirator will void all approvals and may cc. ..fibute to a 
reduction in protection to the user. 
This respirator is for use only by trained qualified personnel in 
accordance with a respirator program outlined in ANSI Stand
ard Z88.2-1980 and OSHA Regulation 1910.134. Copies of 
the ANSI Standard may be obtained by writing ANSI, 1430 
Broadway, New Yort', tOOIB. 
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1210/1210S/S1210/S1210S 

PERMISSIBLE 

RESPIBATOR 

fOfl 

OUSTS AHD MISTS 

M S H A NIOSH 
U M C SA/ETY A N D H E A L T H A O U M l S I R A T l O N 

NAT IONAL t N S T l T U l E f OR O C C U P A l l O N A i 

S A f E I V A N O I t E A L i M 

APPROVAL NO. TC-21C-140 

ISSUED TO 

WILLSON SAf CTT PRODUCTS 
R C A O t N a J»CHN4YLVAN1A. U. 3 . A 

LUMTATIOHI 
AtnHU»mt tot iMCMMwy f»SMh.1ian Aownal OwW» a n d n a M i 

r u * M « « UnM-««^^KW w w a t f * ne i I O M man O M M M g t w a 
p w MOM aMWf w 7 t M h o n p « n c t M pw c v t r t toot. 

N u l lev u w tn aunotfMNHv* cwHawMnv hrt» HUfi tWa 

NOI UH u W Ht »UltO%4)f*¥* MIMWOtSMrtr t lM iV** * ' * " **> ̂ * * 
Oi n««in 

CAUTION 
In nu^Mtg I M W W A M Q I i n U M i . p w » kMni*M;M wM*t t n o M 

l u i f b W M a b v i n t f m w H t i M i i v w unOOTinvpwwMMtBofMOval 
• na i l 09 m»mu<nco 

l i l lMk . 
I h i t r v sp t fMw » n M » • S M M t w I . h i l M . U M O . W M O U I O -

i t t A * d m KCOto»nc* wt tn U * A « S* i * iy »ng H s v m A o n w f 
i t l l U M A . OCCbpMKVIM $* * * r r WM N « U i n AOMMMIfMwn. 
t n d o«rwf avvt tcabt* >»tfwiMmo> 

1211/1211S/S1211/S1211S 1212/1212S/S1212/S1212S 

PERMISSIBLE 

flESPIBATDH 

FOR 

DUSTS. FUMES. AND MISTS 

r v i S H A NIOSH 

MINE SAf ETV ANO I I C A L T M A D M I N I S T R A n O N 

N A t l O N A L INSTITUTE f O n OCCUPATtONAL 

SATE TT ANO KCALTM 

APPROVAL NO. TC-21C-141 

ISSUED TO 
WILLSON SAf ETY PftOOOCTS 

nEAOiNO, PENNSYLVANIA. U. S. A 

LIMITATIOHS 
A|>p*uwwd lo« n tp t r a ta r y DietWMon •QabtM « M l t . t w m ^ 

Nut hf* t n * m 

ortMT^Un. C A U T I O N 
In iMSfcHiQ tonvwatft Of I V P M I B , P M U K I M M I C J * M « * I t W M 

lu fMWMd b r Uw mwMlacHMW ufM*«« l l i * p w i i n ^ M M K V O W M 

Fottow i tw m * n u l K l i M « * t wMrwckona lo« c i w n g M g 
lu tar t . 

r iH t f« t tMt» tw Wi*l l tM M l w c M d . Mtotf. u M O . and mwA* 
U m M i<» ACCoriMnc* * » « U t n t S«X»fr » « * MM>ih A<Mw>-
u u a b c m . O c c u t M M n a l SaN ly and H M l t n Aa«iWMtft i>oft . 
M N J CfiiHM w i f M ^ W * w i g u * * i w w . 

PERMISSIBLE 

RESPIRATOR 

FOB 

OUSTS. FUMES. MISTS. AND 

RAOIONUCMOES 

r v i S H A NIOSH 

U M C SAFETY A N O H I A L T H A O U t t ^ t S T H A T l O N 

NAT IONAL I N S T l T U T f f O A O C C U P A T I O N A L 

S A f l T V A N O H C A L T H 

APPROVAL NO. TC-31C-142 

ISSUED TO 

WILLSON SAFETY PflOOuCTS 
RCAOiNa PENNSYLVANIA, U. S. A. 

LIUITATIONI 
Ap(MO«*tf tof f *WM»IOf r » f (H*cuon a g s i n t l OwMI. l u A M . 

• n o i M t U t U M A t • b f f w . w i q M t t f t r t f • « • I t M I M A 0 M 
mdHQfMiH p«r cw«tc m t m e . a iOvWo* eoM««niAg tfwMi a n * 

Not to* i»M M M M o W t M v t 0001 t n m g * • • • t l u n t t i p w 
CMUo«y9«n. 

Hot tO( WM M «MIO«ptWf M l i«WII»>t»*y OMtQorOWt M U% 
et h M B h . 

CAUTION 
tn KUkMQ f«n*w«fS o r ' *PMra . p * r l * i 0 « n M M wr in M e « * 

htf fwwwtf P r c** MMAwlactw'** unOM tr»« p*f wtMM ap#*e*at 
i f t — o * i m m U H i a d 

FoNo« t h * inwiM**ctw(p* t tnattwchemt tot c t M n g M ^ 
U M f » 

Tfwt m p w a i o f t iMM b * a a l v c i M . hw»«, U M « . a n * w a i ^ 
l a t w g M « e e e i a * n c » w i l n M M * S A I M T and HaaHn Af lmKi 
t t u t u o t t . OccwpaMmp i S t l v t y and H a w M A M M M V a h O A . 
an« o t M f a p p i i C i W r * 9 U « t w n t 

MSHA-NIOSH APPROVAL TC-21C-140 
laawM 10 VAMon SaiMy Proowcu. May S. I M l kw Otrtta and 

T n * app tovM a i K — « v v«mi«ta o l v w lodowing WtPwm 
l>Mi«. 'AAra0o>Af l /09«O(«AA/00e«&A/t7CU3l#c«PMC«./1t0 
( T C - t l C ' t 4 0 } U W I and M « 3 M M mamMfc. 

MSHA-NIOSH APPROVAL TC-21C-141 
twu«d w W«»on SaMr PtoduOK U n H na» to duatt. 
IvnMab tfid l ia tL 

Th* sppravod aaacnwy eonaiata el Pw loBowinq wwian 
PMW: AJxruo w AJiroos w SAAnn or SAATOOS Kaopwra. 
and Hi l |TC4IC* i4 i ) Wtaia. 

1;?^ ^ / Z 2 ^ 

122116/122116S/SI22116/81221165 

PERMISSIBLE 

CHEMICAL CARTRIDGE RESPIRATOR 

FOR 

ORGANIC VAPORS. PAINT. UCQUER ANO 

ENAMEL MISTS. ANO DUSTS AND MISTS 

1 2 2 4 / 1 2 2 4 S / S 1 2 2 4 / 8 1 2 2 4 S 

M S H A NIOSH 
MINE S A / C I Y ANO H I A L T H ADMINISTRATION 

N A I t O N A L I N 5 I I T U 1 K FOR OCCUPATIONAL 
t A / I T T A N O M I A L I H 

APPROVAL NO. TC-23C-25S 
ISSUED TO 

WILLSON aA /CTV PnOOUCTS 
H i A O l N O . PENNSYLVANIA U. S. A. ' 

L I M I T A T M M S 
A p p f « « « d i e i i M f w a w n r p«oncuo i i agamai: m wwwa o l 

P«iMS. lacqtMfa and o A M M t t ; (7) not Moro n a n 1.000 ports 
p w wdhow wtfWMd «aow» by vokMw; p i dwwa and N M I * 
tUMng • aoiM wKiyidwd amauw net Wm t i a n o n o M U i a M 
pr« cwbid oMW* Of X i 
(41 a n r CBWDlwai 

Do no t w M f lo f p i B U c n o a againU afganlo * o o o n — n 
p o o l w a t n m ^ p i o p i d w o f l l i t t t a w O r t i Q p w t a a a i w g l i i i o p i a 
e l lOMUoM M M aotPPM n » M * « l tm » • Mrtnt fQo, 

UaiMnywi uao conoawwiUQm « d * • to«*t duA 1.000 
partapPfiwddQWoigoi— loport iaaiwodioHQwconiiaPuwwiu 
dwcoa atMoaphMoo i M w v ^ M a i f panQnowa le Uo o i D M M L 

N o t tor MO In a i w a a p n o — c a M « n n « t t t a d ion i t - i 
pofCdnt o a r 9 « ^ 

N o l l o i y a » i n > i i o a d * » o « t t l d w o d t W a t r d a i i q o « o i m o t i l > 

PERMISSIBLE 

CHEMICAL CARTRIDGE RESPIRATOR 

FOR 

AMMONIA ANO METHUAHINE 

t V I S H A NIOSH 

l iUapOM, OccupabOAol Saialy and HtaWi O r t w M i l i i h o o . 
and eVMi appiKaPio r t ^ w i a M M k 

W I N ! SAFETY A N O H E A L T H AOIMN137AATION 
N A T l O N A i INSTITUTK FOR OCCUPATIONAL 

SAFETY ANO HEALTH 

APPROVAL NO. TC-23C-70 

ISSUED TO 

WILLSON SAFETY P f l O O U C I S 
R E A O I N a PCNN9YLVAMA. U. L A. 

lUUTATIOHS 
A| ip to««d lo* ( o M M O t o r ptoMct ten ooMnoi not m o * * 

trM«L X O p w t a pof PHdwn anwRonio. o« 100 p o f u p«* iM ioon 
fltoiftirtaMinp. 

N M ler w t * In auweaprtorwa eewawilnp laa* Wan l t . 1 
porcorw eay9«n. 

No* to woo«n a l o w a p f t a r w WOi iP la ia ly d a n p o r o g i 10Wo 
or noaHA. 

CAUTtOM 
In mofetng rorwwola or ropows. p a n t iaarittcal w n n tn«a* 

h r n r M w d by m o moMrfac iwrw wrtdM UwponinorM approval 
aha* bo w a i n t a i n i d . 

UMMtf t . WMlow l < l i i f Pvgtfwou. r i t e w v t . I S M lor 
e « 9 M M M p o i k p«Mk iMquaf witf w i i i l l l l . H ) . OMt t 
»n0 0 W H . 

TIM tMfOrta u n f i t s onuiiiii M tw i i j u . . m M H M M 
t w u : A V » Of A f i n O S Of SAAraO w &AA7008 t»rop*»c«. 
b l | 7 C . n C 4 0 l c u v l o o o v A l l | T C . n C 4 U ) t M n . v a ) 
A O O i o v r o u j A v i . 

MSHA-NtOSH APPROVAL TC-23C-70 
liMMd w WDHon l i l i l r Pfgducll. HbnMrr >. I M * I . 

(MnK AfthlO o. AWOaS Of SAfUOO Of aAfUflOS b 
n74iiC'nC'ratc 

MSHA-NIOSH APPROVAL TC-21C-143 
lwi. . lpWi^oo*r i lo i |Pfw)i iOk3ipi iwf i i i IX lW«lef AfWk. 
Iii«t~. 

TM 

> I I C - I 

Tho a m o M . l u o f M * y c o f u l t n 04 Iho W l c i f n i W W t w i 
(Mfl • ; AM rao Of A i l /OO* Of ftAA/OO Of SAA n o s looooMC. Oft . 
N l X T C - I I C - t U l b l o . . . . « . . — . -

122410/122410S/S122410/S122410S 

PERMISSIBLE 

CHEMICAL CARTRIDGE RESPIRATOR 

FOR 

AMMONIA. METHYUMIKE. AND 

OUSTS ANO MISTS 

I V I S H A NIOSH 
MINE lA/BTV ANO HEALTH AOaMNISinATlON 

N A T I O N A L I N S n i U I I FOA O C C U P A T I O N A L 
& A / E TV A N O H E A L T H 

APPROVAL NO. TC-a3C-71 
ISSUED TO 

W R L E O N E A F I T V P A O O U C T S 
N C A O M O . f ^ r t f r S t r t V A N I A . U. S. A. 

LUUTATIONS 
A p p r o r o d lor > M p « a l w p r o u o t o i aftalnat ( I ) no i i>toP 

inan300par t»pa»»wdhBnanwwon i^ |Uno<owf»P»on)COp» i t 
par M d t o i w iB i i f l aoMnn | 3 | dwua and I M M » M M « f a iwno. 
w o f t w a d o—raoo no i t o w in>nt tO> w i w a n w par B U I I d>oia# 
er X odSlen p o r i c l a i por o i p to ton. 

N w tor wao *n a a m M p r w r o t c o n t o v w t g m t n o n l i t 
pMCOTM bArV*** 

No t lor wao n a i r n o i ^ i w v a wniwogiatoiy d*nQ»«(wt to bto 
or hooMit 

C A U T I O N 
tn m « k t n v t * i tmwat \ W H i f ^ n x . ymtt \ w iannca l wt tn i n o t o 

FoMow i no ^ a n u l a c i w r o r a tn»MwC«ark» to* cnan^^ tQ 
ca r l r i dgoa * n d Wiora. 

Ttoa ro *« i ra io r Wtod M f t a c i o d . M t o d . uaod . and MOtn-
la tnod Ml occo rdanca wr tn M i n * S a M y a n d H O M M Adnw> 
f W a i t o n . Oceupduor ta l Satatr ano H o a i m A d n w o M r a u e n . 

M8HA-N I08H APPROVAL TC-33C*71 
l i M M d M WHAon S a M y Pradocta. May ̂  M M tor anMnonto. 
wHhyto^BWh a n d d w a n a n d i w W k 

Tho approB^d aiaMMo*v e o m t a n o l * « Ie«e»*n9 w « M n 
parH: AAFt t ) or AAraOft or SAAroO or t A A K O t toCM-Ma. 
fU4 |TC-?3C-KI ) c * r v M 9 * « . A lO ( T C - l t C - l 4 0 | U t o n and 

£?/̂  



\2X)0 tol 2Zl 

1221/1221S/S1221/S1221S 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR 

FDR 
ORGANIC VAPORS 

M S H A NIOSH 
MINE SAFETY ANO H E 4 . T H AOk^MlS THAT ION 

NATIONAL tNSTITUTC FOR OCCUPATIONAL 
SA/ETY ANO HEALTH 

APPROVAL NO. TC-23C-S0 
ISSUED TO 

WILLSON SAFETY PRODUCTS 

R E A O t N a PCNNSYLVAWA. U- 9- A. 

L IMITATIONS 

DMn 1.000 parta pot mi l l ion «ewMC vapor t to* lo iyma-
Do no l t—m tor prowctMW o^amai o r o a r M vapota wr in 

poor warAwtg preperooa or UMaa wArCA gorwroM ita^n hoata 
Pi foactoen w * t t ao ieam no i i t f i a i M I M can t i oe * . 

1 bo lowor inon t .000 

prodMCoa attodapnoroa i m n a d i a i i i y danQorowo w Mo 
or noai i iL 

No* to u»« M auwoapf twa i ceruawMng l o w man i t -S 
porcoM e«vo*n . 

j ^ p , — n ^ a m y d a n p a r e i i a t o W 

CAUTION 
wMa or rookra . p a n t idan iKa i M M Meoo -

tofti>nod b r Iho monwlactur*( yndor i hoponmord approval 

and othor appfccaWo roQuWhano-

M8HA-NiOSH APPROVAL TC-23C-SO 
laauad IP WMaen S a M y Ptoductfc Pobruonr S. i S M to 
o r t u n l a * 

T h a a p 
p a n s ARJ 
m i ( T C ' O C - M ) a 

1200 w ( t^Zg" 
1225/1225S/S1225/Sl 225S 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR 

m 
ORGANIC VAPORS. CHLORINL 

HYOBOOEN CHLOniOE. ANO SULf UB DIOXIDE 
M S H A NIOSH 

UINB l A f f TY ANO HCALTH AOUINISTRATION 
NATIONAL W t t r i T U T I t O K OCCUTATIONAt . 

S A F i T Y ANO H I A L T H 

APPROVAL NO. TC-ZSC-ys 
ItSULO TO 

W I U t O N SAT iTY m O O U C T l 

n i A O M O . r i M N l Y l V A M A . U • • A. 

L U U T A T I O H * 
I t u m m u lo f roopwawfy p io loc l l f fo ogoiwol; l l ) nn« o w f o 

n o . 1,000 p o m pof m M n n ofgofwo v a p o n : (31 IHM n o f * 
n o . IC po f t t .O f MMHon cMor ino; m no* MOfo m o . W M f l i 

14) • 

D . OM w M f tof QfOioi lMo t j t m m Ofoomo n p e : « -mut 
P O W N I f l f P f o p o i w o w l l i o o . . H i i ' w p o f i o i > i o h i p h l > o o i » 
" - " - * • " — ' — 0 oio iof iM Ml Iho eonfwgo. 

1 txn 
i i O i i d i f l l t l .onQOfOMO l o Wo Of 

•M9 lOM I t i a . 1%% 

i*y d i m i i i D y o l . f c l . 

CAwnoM 
III fluAMO l o f i o M N w fOfi i f fo. pof 10 M o r i . c i l « « i a m . 

h M i M h M oy DM n O M t e o u n r unoof Iho p w t m o f . oppf M H 
UiMMbt W I I W I W H . 

FeOMf tho w o h i i l K l i i f O i Y t n o l f w c l l M . lof choAgMg 

ThN r M . 4 f M e f M M . Do M o d o d , M i o d . M o a and aioM> 
' n o K ^ d O f i c . w f M M f w Soiattr ofiO Hoow i AOoMi 

USHA.NIOSH APPROVAL TC.23C-7t 
iMMOd I . W W M . Soloty Pr tdue*^ FoOfuofy t . I I M »Df 
Ofgoflie i t f i e n . cwumw^ ky j fogoo umi i l i lA . ood i u * . 
aoaUo . 

Tho i p p i o i i a m i l i i i eoft i laa t t wm i c O i i l f M w a t o f i 
Mm:AWooofAwgnof(Aiini>of«AKnn*r 
R3ftCTC-3)C'n) 

122110/122110S/S12210/S122110S 

PERMISSIBLE 
CHEMICAL CARTfllOGE RESPIRATOR 

FOR 
ORGANIC VAPORS ANO 

DUSTS ANO MISTS 

M S H A NIOSH 
MINE SAFE TY A N O HEALTH ADMINISTRATION 
NATIONAL INSTITUTE FOA OCCUPATIONAL 

SAFETY ANO HEALTH 

APPROVAL NO. TC-23C-51 
I S S U E D T O 

WILLSON S A f ETY PRODUCTS 
REAOtNO. PENNSYLVANIA. U. S. A 

U W T A T K H W 
waaory preloctfen OQMnal no l o n r o diark 

g r a n par ewPto nator or S • « . 
Op not waar lor p re toc i ion aoaMSl d roanw ««pora m t f l 

poor %or rang proporfcoa er iheao wtMCA oot toraw M g n M o t a 

p o n s per aMdipn er^BMe n p e r t wnmw I A M c o n c o r M n M n 

perca io oaypon. 
iWly dPrtQOtOM w W o 

C A U n O H 
' In o n a m g ranaoaH or ropova, p a r u ioort lrcal w i th i h d M 
IwmiarMd ey Wm wa iw lac t y ra r imdar t hopo rw ion iopp reva l 
•had bo w a n u m o d . 

Fouow ino manutoctoror 'a inoiruet lerw tor changHig 
c«r i iK i9o« and tritor*. 

Thi« roapiraior anad bo w N o l o d . MWd. waod. and M O M . 
' toinae m accordance m t h labno Sala t r and HaaUA A d n w i 

•atrabon. Occupobor iH Satoiy aod Hoonn Adnownirapot i . 
and ei~ 

MSHA-NIOSH APPROVAL TC-33C-51 
laauod to w n a e n S a W v Preduetik Moy I I I O » to o roMto 
v a m a and duata w i d o M a . 

The acpfwiod i w a m t r y oonaiaia e l Pw lodoMlrtg wwaon 
pana: A A n u or AATOOt or S A A n n er 8AH7008 laooptoOd. 
^ U l P i ' ^ ^ ^ eanr tdgec R M ( T C - a i C - t « ) t m » n . and 

122510/122510S/S122510/S122510S 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR FOR 

ORBANIC VAPORS. CHLORINE. 
HYDROGEN CHLORIDE. SULFUR OIOXIDL 

ANO OUSTS ANO MISTS 

M S H A NIOSH 
UINC SAFETV A N O H E A L T H A O U I N l S T T U T I O N 

NAT tONAL INSTITUTE FOR O C C U P A T I O N A L 
SAFETY ANO H E A L T H 

APPROVAL NO. TC-23C-77 
ISSUED TO 

WtLL«ON SAFETY PAOOUCTS 
R C A O W a PCNNSTtVANlA. U S. A 

pa r« eor dUHoa e r w d d VI 
« MdHen cMednac P ) net 

ttdw i d t o dWMdat M d i n 
• M r i g e M l tod • w n O i l t I 
paniGJoa par e y u a leeL 

Oe nd l wMT to p r e t o c M w PO*"!** d r f fanc vottora M d i pdor 
warn ing prnoanwa er ihoao whiet i ganorato iMQh DddM o l 

I wdl be tower dtart 1,000 pe rn 
per a w b o a O f g a i w Mpo ra wAore d i i t c e n c e n t r a M n proi 
a i n > o » f w i i o wnmaOi la l r dongarpya to Mo er haoWt. 

I l o r M»o t awtcaidwroa Wbneoatory dengartwa to Mo 

C A U T I O M 
n m a t o i o l a r towon er ropaira. p a r u MloMtcal w d h meao 
MWWd »v d w monulacturor HTtOor Uto perHnoM BpproaM 

^ t a l t b# oMin ta i rwd. 
Fol iew n o moni r toctwrdr ' t inat rucbona tor cf tengme 

car tndQot v t o Mtora. 
T h i t ro tpwator ahsl l b d w t o O d d . I n i ad . used, and ma in -

tatnod M acceroancd w o n M w w S a W r and H t « t t h Adodn 
••ualKMk O c c u p a i t o w l Satoty a n d Hoann A d m M a w a t t o n . 
a n d other a p p h c a w roguiai torta. 

MSHA-NIOSH APPROVAL TC-23C-77 
N m o d to WWodA Satoy ProducN. May IL i M S to ergariio 
vacan t ctoormai hydregait c M o r t d ^ and auNur dtoaWk and 

D or AAraOS 0* SAATOO or SARTOOS b 
joa l T G « C - r 7 > , RIO (TC-»1C-1« ) M a n , and 

n u t trntnt^mmr*. 
m e 

122113/122113S/S122n3/S122ll3S 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR 

FOR 
ORQANIC VAPORS. AND 

OUSTS. FUMES. ANO MISTS 

( ^ M S H A NIOSH 
MINE SAFETY AND HEALTH ADMINISTRATION 

NATIONAL I N ; i n T U T E FOR OCCUPATIONAL 

SATITY A N O HEALTH 

APPROVAL NO. TC-33C-52 
i t i U l O TO 

WILLSON SAFETY PRODUCTS 
R E A O W a PENNSYLVANIA. U. S. A 

U IOTATIONS 
Appro iad to rMpHaWy protoOien agalnat (1) net more 

Own 1.000 pane per — t o w orgarke f o p e r t by w e t o w t (2) 

» i i o r a q i no t Iaaa Wwn t w i o w pawciea 
»|4> any oea ibmedon d w r o o i 

Od de l wear lev prococtlen • « M « a l droama M p d r a w to i 

ef raaawee w d l i adrbato oMWrtal to the cw t r i dva . 
MMto to to tiaa o e m a w r a r t o n t <mm Dd lower then 1,000 

per t f par mtutcm e r p m t o vapora v f m » O I H cencdn t fa l ton 
. — , taaodtotoly dangareu* u ttto d r 

I eon tamins toaa then t t . S 

CAUTIOM 
i n maaino ranaoaN nr f i p a i n n a m i f i i n i l r a l T l in tt 

MSHA-NIOSH APPROVAL rC-23C-6a 
laawad to w a a o d Saiaty Prodyc t t . May t . I M S to dueto 

m r (TC-33C-aO) carWdOoa. and R U f T C - a C 4 » ) a 

123112/123112S/S123112/S123112S 

PERMISSIBLE 
CHEMICAL GARTRIDBE RESPIRATOR 

FOR 
O R O A N K : VAPORS. OUSTS. 

FUMES. MISTS. ANO RAOtONUCUOES 

I V I S H A NIOSH 
u m C a A K T Y ANO H I A L T H A O U M t S T R A T I O N 
N A T l O N A i M t r n V T B POR O C C U P A T I O N S . 

SAFETV ANO H I A L T H 

APPROVAL NO. TC-23C-294 
ISSUED TO 

WILLSON l A / i T V PAOOUCTS 
R E A O O M L P t N N I Y l W N U ^ IA S. A. 

UMnanows 
A p p r m o d tor r e a s l H l o ^ prttddflOA aoatoai not o n r o t f i e A 

t .000 pans per •dMOd d r o M t o M P d t o by v e t o n e a n d d i M M . 
a wt t f n M a i t o t o f • i toto • • p W e d w e r i g e o i toea ihaA 

Oe not wear to pMaactten ooMnel eroanto « M w r d w m 
poor wemtoQ p ropw*aa or mood v d M f i ovi toraM M911 A d e n 

C A V n O H 
In m o k t o f renowela er r t p a l r i . porta warHioal w A h uieao 

" " ^ y w n a a r i h e p e r t l n e r d t p p r e i M 

MSHA-NIOSH APPROVAL TC-23C-3S4 
laauod » WMoon ta to ty Preducia. Sap ia r ^a r t X I I M toi 
o r y n t o w p o n , dwatfc lirwiad, awaia^ and fadto iucadao _ 

Tho a p p r v ^ d aaaawd^ aonoMia a i dto todowdiQ wwaoa 
porta: AH>0O or AATCM or lAATOO or SAATOOS toeopW 
n i (TC-S3C-a«0) ca i» taoac and A l t (TC4IC*1«11 l A a n . 

9 J £ ' 
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122115/122ni5S/S122115/S122115S 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR FOR 

ORGANIC VAPORS. PESTICIDES. 
PAINT. UCQUER. ANO ENAMEL MISTS. 

AND OUSTS AND MISTS 

M S H A NIOSH 

MINE E A F i T V A N O H I A L T H A O M M I t T A A T I O N 
NATIONAL INSTITUTC FOR OCCUPATIONAL 

SAFETY ANO HCALTH 

APPROVAL NO. TC-33C-54 
ISSUED TO 

WILLSON SAPfTY PAOOUCTS 
A E A D W a P l H N S T L V A N t A . U- S- A. 

L IMITATIONS 
Aparevot lar i iWMMarf prett toaa • | i w i l i l l a o i — d u e t.QOO 

pv l> a « • * « • artawc vapart »f *« iwM. O l t m o d t t . t3l a r m al 
paMn. iac«Mit •«« m»mm%, H ) a v m tad mut t M v n t a M W -
ww^Nad r w a«a « « l a u l u n 0 as tohgra« a«r cMN awHi ai 2 dd -
too aaibdat t m o r b * MM. M M iW awr t i w d i n a a M i a a l 

Oaoai waat Mr p«l»ciMa m w a i Wfawc rapar twt tpaaroatO ' 
H f ptaewtof ar I M M M a U fwwrato k f o feoati M laacMo OMO 
H r t o M MMwiai m MM c v b a i o i 

M i r w — w a M a c — r a i i m o M M Mww lAaa 1.000MIUPP Wd. 
I«a« M t a a t c ««P*r» « a « t laa i caoc iaua i iao p raOMt t 
m a i i p a w a i M — e m M r l t o » w i ^ M Ma « toadk 

M i f da i l u d I t s M r n M aaytot 
MM to « H • MddaaMi t t • H H ^ M d i r a M f a i I M M i M W toavL 

C A U T I O N 
M • • t a n i p w H • r r a p a o t . o a ' M M M K a i w i t o t t o M t w w t t o d 

O p p w a w M a t t w w tMaw dwyMWtar* iM io r i i tMdtoa taMMtMta . 
Fadow n t W M i a r t M i r t w M n i t t a a a IM CMMfM^carMMfM M M 

H t o l . 
I t o w i iwMar t k a i to iMMiad. Ida* . asaiL aad adodaMal M 

acMrdatot wdd ttmm t t M i y and Htao i l l d i a M i r i t o d . 
baoM SaMy aod Haadb i d ^ t o i i a i i a a , mm ator m 

' KMHMI 

MSHA-NIOSH APPROVAL TC-23C-S4 , 
h w a d i a — i i i l i l i i | F i i l i i b . F * t o r y t a M l a r w f a M i t o p M f c 

I t o aparovaa aaMMM* M M M t I 
V M m ar SAMV « iAms ti 
an OQO&M MM. MM Mn n 

McLlmitMIC^jwi 

123412/123412S/S123412/S123412S 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR 

FOR AMMONIA. METHYUMINE. OUSTS. 
FUMES, MISTS ANO RAOIONUCUOES 

MSHA] NIOSH 

U I M t S A f ETY AMO H i A L T H A O M I N I S T I U T I O N 

N A T I O N A t M S T I T U T I r < M OCCUTAT lONAt . 
S A T I T Y ANO H t A l T H 

APPROVAL NO. Tc-asc- in 
IttUEO TO 

W I U S O N S A f STY M t O O U C T I 
RSAOWQ. M N H S W V I A N I A . U. S A. 

L d m A T M U 
^ I I P ' B . U tar i w p t r M o n r g i u w c w w WQunat (1) f i M i n e r * 

M M 300 p t r t » par M H M O * • w w o w i r . t2) net M w n ( M n IQO 

MSHA.NI08H APPROVAL TC-23C-291 
' U, ItM k» 

p t n r AAroO v AAraOS Of S A R n o er S A A n o S IM 
n » ( T C - l 9 O n 0 » u r m d V M . I M n i f ( T C - } I C - t 4 t ) 

9 2 ^ 



1217/1217S/SI217/S1217S 

PERMISSIBLE 
RESPIRATOR 

FOfl 
OUSTS. FUMES. ANO MISTS 

M S H A NIOSH 

U M e SAf ETY ANO HEALTH AOMMISTRATION 
NATlONAi. INSTITUTE f O O OCCUPATIONAL 

SAfETY ANO HEALTH 

APPROVAL NO. TC.21C.365 
ISSUED TO 

WILLSON SAfETY PROOUCTS 
H E A O I N a P tNNSYIVAMA. U . S A . 

UMITATIONS 
liMlilllBll p«BWtlMW i g i . l A M I . I .WII . « l « 

m*ui>..^^».tm.mmvma»tmtgimMm.lM.i1I.IMm t yvrntm 

122117/122117S/S1212117/S122217S 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR FOR 

ORGANIC VAPORS. PESTICIDES. 
PAINT. UCOUEfl. AND ENAMEL MISTS. 

AND OUSTS. FUMES ANO MISTS 

M S H A NIOSH 

MINE SAfETY ANO HEALTH ADMINISTRATION 
NATIONAL INSTITUTE f O B OCCUPATIONAL 

SAfETY ANO HEALTH 

APPROVAL NO. TC-23C-7M 
ISSUED TO 

WILLSON SAfETY PROOUCTS 
H E A O I N a PENNSYLVANIA. U S A 

p N . w l w . i « i i m < M i g " « y W.B. I t m . 

luawMi iu I M . K M l U p w n M 

v w o w M l l a w h M * . 

12261Q/122610S/S12261Q/S1226I0S 

PERMISSIBLE 
CHEMICAL CARTHIimE RESPtRATOR FOR 

FORMALOEHYDE. CHLORINE. 
HYDROGEN CMLORIOE. SULFUR DIOXIDE. 

AND DUSTS AND MISTS 

M S H A NIOSH 

UINC SAfETY ANO HEALTH A O U M t t T K A T I O N 
NATKMAL INSTITUTE f O R OCCUPATIONAL 

SAfETY ANO HCALTH 

APPROVAL NO. TC.23C-705 
I S S U E D T O 

W n X S O N SAfETY PROOUCTS 
R E A O I N a PENNSYUAMA. U S A 

122617/122617S/S122617/S122617S 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR FOR 

FORMALOEHYDE. CHLORINE. 
HYDROGEN CHLORIDE. SULFUR DIOXIDE. 

AND DUSTS. FUMES AND MISTS 

M S H A NIOSH I 

MINE S A r r t Y ANO HEALTH AOMtNISTAATtON 
NATIONAL MSTITUTE FOR OCCUPATIONAL 

SAfETY ANO HEALTH 

APPROVAL NO. TC-23C-711 
ISSUED TO 

WILLSON SAfETY PRODUCTS 
R C A O I N a PENNSTLUANLA. U.SJL 

LUMTATIONS 
wpyaiory p i o ^ o o w • 9 — r | 1 | woi wo>» 9m> 38 
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and M«ia howMQ a aow - aoigrMO atwaga no i lM i n a n a Oft m 
par cuMO MMM « 2 oaftOM partc iw par cuOK MM. 

• S " • l»S pwoara 

r t i m g t t f ^ t 10 Ma or 

FMtowPtOM 
hoan 

T iMN 

MSHA-NIOSH APPROVAL TC-23C-705 
M*^o » w i M i SMwr ProducM. Mar i«L i * M tor ioi»»i<sfia», 

MSHA-NIOSH APPROVAL TC-23C-711 
V I t . IMS 

f 122417/122417S/S1224I7/S122417S 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR 

FOR 
AMMONIA. MHHYLAMINE. AND 

DUSTS. FUMES ANO MISTS 

I MSHA NIOSH 

MINE SAPETY ANO HEALTH AOUIMSTTUTlON 
NATIONAL i r^STlT i r rE FOR OCCUPATIONAL 

SAf ETY ANO HEALTH 

APPROVAL NO. TC-23C-723 
ISSUED TO 

WILLSON SAfETY PAOOUCTS 
A E A O I N a PENNSYLVANIA. U X A . 

MSHA-MOSH APPROVAL TC-aSC-733 
lMua« M WMam SaM»r P^o****. May t ^ i tML Mr aoMM«M 
•MMtyMMMOt and OwaiL taoaa ano a o i A 

Tho aoorwad • •onMsa t t t to taaaaano M 
•r l A A n o a MaoMoo, i w 0 

atmtHit>t**'(Te^iC1tummm.m*m 

122517/122517S/S1225I7/SI22S178 

PERMISSIBL£ 
CHEMICAL CARTRIDGE RESPIRATOil FOR 

ORBANIC VAPORS. CMJUUNE. 
HYDROGEN CHLORIDE. SULFUR DOXIOE. 

AND DUSTS. FUMES ANO MISTS 

M S H A NIOSH 

MINE SAPETT ANO HCALTH AOWtNtSTKATION 
NATIONAL M3TTTUTC FOA OCCUPATIONAL 

SAPETY ANO HCALTH 

APPROVAL NO. TC-23C-717 
iSSUCDTO 

WILLSON SAPETY PAOOUCTS 
A E A O I N a PEWaVLVANIA. U A X 

UMTTATlONt 
• ppw i i adMr i a«p>T |p»oMt tOB iBow iH l | oa iwww i>an l JC0 

pomparwMooaigawwoorKglno iawi iOWarHOparMoarwMiwt 
cWor«<o. (St mot o w o oiao 10 parw p«r wifcao Wimoqm tf*BiMfc 
(4) KM «o ro Mao 10 pa r * par aM 

MSHA-NIOSH APPROVAL TC-23C-717 
M M — l o i w i ^ i i i Sal i i ) ^ W ^ W . May t t . i tML tor w t M K sopar* 

An n o OT Af l foos tt SA/irao w SAA raos b 
ITC T a C - t L 0 1 / t i c - i t c - ^ a t t tm^x. v « 
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123512/123512S/S123512/S123512S 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR FOR 

ORGANIC VAPORS. CHLORINE. 
HYDROGEN CHLORIDE. SULFUR DIOXIDE. 

DUSTS. FUMES. MISTS. AND RADIONUCLIDES 

M S H A NIOSH 
UINC SAPCrV ANO HCALTH A O U I N I S THA TION 

NATIONAL INSTITUTE FOA OCCUPATIONAL 

SAFETY AND HEALTH 

APPROVAL NO. TC-33C-299 
ISSUED TO 

WILLSON SAPETY PAOOUCTS 

A E A O I N a PENNSYLVANIA. U. S. A 
LJM/TATIONa 

Approvotf lor ro ipwaiory pr«acbo«t aoairt tc 111 no l mora 
t M A t i )0O p a r u pornMfeonergamc vapors; (7)101 moro m a t 
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1226/1226S/S1226/S1Z28S 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR 

FOR 
FORMALDEHYDE. CHLORINE. 

HYDROGEN CHLORIDE. AND SULFUR DIOXIOE 

M S H A NIOSH 

U M C SAfETY ANO HCALTH A O M M t t T m A T I O N 
HATIONAL MSTITVTE f O f l OCCUPATIONM. 

S A f i T Y ANO HCALTH 

APPROVAL NO. TC-23C-6n 
ISSUED TO 

W L L S C N SAfETY PROOUCTS 
R C A O I N a PCNNSVLVANM. U S A 

i n i H M M 
« . . l « » « 
• m i g i . 

MSHA.NIOSH APPROVAL TC-23C-<M 
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WILLSON'1600/1700 SERIES RESPIRATORS 
INSTRUCTION SHEET 

1 he Willson 1600/1700 Series Respirator provides a v^ide 
range of protection against many industrial respiratory 
hazards. The basic facepiece assemblies can be fitted with 
a variety of cartridges and filters combining versatile, eco
nomical respiratory protection with wearing comfort. The 

basic facepiece can be quickly modified for a variety of 
uses, by simply changing the cartridge-filter combination. 
Facepieces are molded of resilient rubber with soft comfor
table rolled edges, an adjustable face sealing flange, and 
easily adjustable headbands. 

Respirator 
Number 

Haiard 
Description 

NIOSH/MSHA 
Approved No. 

USE 
Cartridge Filter 

1610/1710 
1611/1711 
1612/1712 
1617/1717 
1821/1721 
162110/172110 
162113/172113 
162115/1721 IS 

162116/172116 

162117/172117 

1624/1724 
162410/172410 

162417/172417 

1625/1725 
162510/172510 

162517/172517 

1626/1726 
162610/172610 

162617/172617 

1631/1731 
163112/173112 
1634/1734 
163412/173412 

1635/1735 
163512/173512 

Dust/Mist 
Dust/Mist/Fumes 
Radionuclide 
Oust/Mist/Fumes 
Organic Vapor 
Organic Vapor, Oust/Mist 
Organic Vapor, Dust/rumes/Mist 
Organic Vapor, Pesticides, 
Paint, Lacquer, and Enamel 
Mists, and Dusts and Mists 
Organic Vapor, Paint. 
Lacquer, and Enamel Mists, 
and Ousts and Mists 
Organic Vapor, Paint, 
Lacquer and Enamel Mists, 
Pesticides, Dusts/Furnes/Mists 
Anunonia/Methylamine 
Ammonia/Methylamine, 
Oust/Mist 
Ammonia/Methylamine, 
Oust/Fumes/Mists 
Organic Vapor/Acid Gas 
Orgar\ic Vapor/Acid Gas/ 
Oust/Mist 
Organic Vapor/Zkcid Gas/ 
Oust/Fume/Mist 
Formaldehyde/Add Gas 
Formaldehyde/Acid Gas/ 
Oust/Mist 
Formaldehyde/Acid Gas/ 
Dust/Mlst/Fumes 
Organic Vapor 
Organic Vapof/Fladionuclide 
/Vmmonia/Melhytamine 
Ammonia/Methyiamina, 
Radionuclide 
Organic Vapor/Acid Gas 
Organic Vapor/Acid Gas, 
Ftadionuclide 

TC-21C-182 
TC-21C-1B3 
TC-21C-184 
TC-21C-367 
TC-23C-130 
TC-23C-134 
TC-23C-131 
TC-23C-133 

TC-23C-259 

TC-23C-730 

TC-23C-139 
TC-23C-140 

TC-23C-724 

TC-23C-141 
TC-23C-142 

TC-23C-718 

TC-23C.700 
TC-23C-707 

TC-23C-712 

TC-23C-295 
TC-23C-296 
TC-23C-290 
TC-23C-292 

TC-23C-300 
TC-23C-301 

R21 
F121 
R21 
R21 

R21. 

R21 

R24 
R24 

R24 

R25 
R25 

R2S 

R26 
R26 

R26 

R31 
R31 
R34 
R34 

R35 
R35 

RIO 
R11 
R12 
R17 

RIO 
R13 
R15 

R16 

R17 

RIO 

R17 

RIO 

R17 

RIO 

R17 

R12 

R12 

R12 

Before using the respirator, carefully read the following instructions 
and refer to the NIOSHIMSHA approval label sheet whenever necessary. 

LIMITATIONS AND WARNINGS 

1 The Instructions furnished with these respirators are for your 
benefit, to inform you of the specific limitations, proper use and 
required maintenance of your Willson respirator. For your 
effective protection, read and understand them before using 
the respirator. 

2. Respirators labeled for protection against particulates only 
shall not be used for gases or vapors. Respirators labeled for 
protection against gases and vapors only shall not be used for 
particulates. Always read cartridge and/or filter labels prior to 
use to ascertain that you are using the correct respirator for 
your application. 

J. THIS RESPIRATOR DOES NOT SUPPLY OXYGEN. DO 
NOT USE IN ATMOSPHERES CONTAINING LESS THAN 
19.5% OXYGEN BY VOLUME. 

4. DO NOT USE WHEN CONCENTRATIONS OF CONTAMI
NANTS ARE UNKNOWN OR IMMEDIATELY DANGEROUS 

TO LIFE OR HEALTH. DO NOT USE IN POORLY VENTI
LATED AREAS, OR CONFINED SPACES SUCH AS TANKS 
OR SMALL ROOMS UNLESS ADEQUATE VENTILATION 
IS PROVIDED. 

. Leave the area immediately if: 
a. breathing becomes difficult 
b. You smell or taste the contaminant or if your senses indi

cate any abnormal conditions. 
c. dizziness or other distress occurs. 
d. the respirator is damaged. 

. Never alter or modify the respirator. Altering or modifying the 
respirator will void all approvals and may contribute to a 
reduction in protection to the user. 

, This respirator is for use only by trained qualified personnel in 
accordance with a respirator program outlined In ANSI Stand
ard Z88.2-1980 and OSHA Regulation 1910.134. Copies of 
the ANSI Standard may be obtained by wanting ANSI, 1430 
Broadway, New York 10018. 

f ^ r 
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The assembled respirator may not provide a satisfactory facial 
seal with certain physical characteristics such as a beard or 
gross sideburns which may result in leakage around the face-
piece seal, which voids or limits the protection. If such a 
condition exists, the user assumes all risks of bodily injury 
which may possibly result 
Failure to follow all Instructions and warnings on the use of this 
product and/or failure to wear this respirator during all times of 
exposure will reduce respirator effectiveness and wearer pro
tection, which may result In serious injury or death. 
Facial or barrier creams must not be used when wearing 
respirators. They do not aid in obtaining a leak proof seal and 
may cause deterioration of the facepiece material 
Following is a Partial List of gaseous material for which chem
ical cartridge respirators should not be used for respiratory 
protection regardless of concentration or time of exposure. 
This Partial List is offered only as a guide to proper evaluation 
of the many contaminants found in industry. 

INSTRUCTIONS FOR USE 

1. Acrolein 
2. Aniline 
3. Arsine 
4. Boron Hydrides 
5. Bromide 
6. Carbon Dioxide 
7. Carbon Monoxide 
8. Carbonyls 
9. Cyanogen 

10. Dimethylaniline 
11. Dimethylsulfate 
12. Hydrogen Cyanide 
13. Hydrogen Selenide 
14. Hydrogen Sulfide 
15. Mercury Vapor 
16. Isocyanates 

MDI 
TDI 

17. Methyl Bromide 
18. Ivlethyl Chloride 
19. Methyl Iodine 
20. Nitro compounds: 

Nitrogen Oxides 
Nitroglycerine 
Nitromethane 
Nitrobenzene 

21. Ozone 
22. Perchloroethane 
23. Phosgene 
24. Phosphine 
25. Phosphorous Trichloride 
26. Stibine 
27. Sulfur Chloride 
28. Vinyl Chloride 

HDI 
Negative pressure air purifying respirators are not to be used 
for compouTKis which have poor or Inadequate warning properties 
at or below the Threshold Limit Value (TLV). The use of any 
negative pressure air purifying, respirators wi l l not com
pletely el iminate all of the hazard encountered by the 
wearer. Caution must be taken when entering an atmosphere 
where carcinogens are suspected below the TLV. 

12. Never alter or modify this device. Alterations and modifica
tions void the NIOSH approval and can result in reduction of 
respirator effectiveness. 

1. Remove respirator, cartridges, and/or filters 
from package. Be sure gaskets are properly posi
tioned In the cartrklge holders belore screwing in 
cartidges. Insert tilter into retainer caps and snap 
onto cartrklge holder or cartridges. Insure that 
filters are correctly centered In the cartridge 
holder and sealing all around the periphery. 
When using R17 filters without cartridges screw 
R883 insert into cartridge holder to the point 
where it seals against the gasket Insert filter into 
retainer caps and snap onto holder. 

2. The cartridge holders are keyed to assure their 
correct positioning and maintain the proper bal
ance of the device. Make sure they are properly 
positioned and seated. 

3. PUTTING ON RESPIRATORS 
1600 STYLE—TITE-SEAL HEADGEAR 
(a) LOOSEN BOTH RATCHET ADJUST
MENTS ON THE TITE-SEAL* molded plastic 
headgear. 
(b) PLACE MASK ON FACE wiih Tite-Seal 
headgear raised over the head, FITTING MASK 
AGAINST CHIN FIRST. Grasp OuUet Valve at 
front with one hand to hold repsirator facepiece 
against the face. With the other hand, move 
molded headgear down over the head. Tighten 
each ratchet adjustment for comfortable fll 
Once the Tite-Seal headgear has been fitted, i t . 
can be removed by simply flipping the head
gear forward with no further adjustment of the 
ratchets. 

1700 STYLE—SIX—STRAP HEADGEAR 
(a) PULL ALL SIX HEAD STRAPS OUT TO 
THE END TABS. 
(b) Clasp temple and neck straps with each 
respective harvd, as close to faceplece as pos
sible, and STRETCH STRAPS OVER HEAD, 
FITTING MASK AGAINST THE CHIN FIRST 
(c) PULL NECK STRAPS FIRST as tIghUy as 
necessary to obtain a snug fit (Al this stage 
mask may still hand lower than desired). 
(d) PULL TEMPLE STRAPS next tight enough 
to insure a snug fit 
(e) PULL TOP FOREHEAD STRAPS last 
completing alr-tlght seat To avoid forehead 
kinks, pull these two straps toward each other. 

INSTRUCTIONS FOR POSITIVE AND NEGATIVE PRESSURE FIT CHECK 

Fit checks should be performed each time the respirator is donned. 

POSITIVE PRESSURE FIT CHECK 

(PREFERRED I^ETHOO) 
Place palm of hand or thumb over the hole in the 
exhaltatlon valve cover and exhale gently to 
cause a slight positive pressure inside the face-
piece. If the facepiece bulges slightly and no air 
leaks between the face and faceplece are de
tected, a proper fit has been obtained. If air leak
age is detected, reposition the respirator on the 
face and/or readjust Ihe tension ol the head
bands 10 eliminate the leakage. 

NEGATIVE PRESSURE FIT CHECK 

Place palms of hands or surgical gloves over the cartridges and/or filters, 
inhale gently and hold breath for five to ten seconds. If the facepiece 
collapses slightly a proper fit has been obtained. If air leakage Is detected, 
reposition the respirator on the lace and/or adjust tension of the head
bands to eliminate the leakage. 

CAUTION: IF YOU CANNOT ACHIEVE A PROPER FIT DO NOT ENTER 
CONTAMINATED AREAS. SEE YOUR SUPERVISOR. 

?zzr 



1610/1710 R E S P I R A T O R 

PERMISSIBLE 

RESPIRATOR 
FOR 

OUSTS AND MISTS 

I V I S H A NIOSH 

MINE SAFETY ANO HEALTH A O M W I S T A A T I O N 
NATIONAL INSTITUTE FOR OCCUPATIONAL 

SAf ETY ANO HCALTH 

APPBOVAL NO. TC-21C-ie2 

vnLLSON SAfETY PflOOUCTS 
RCAOINa PCNNSVLVWNIA. U. S. A. 

UMITATIOH* 
AMTvnd lof fMOirawfv prgHQtton agalnu OMM md ntota 

per cutM ntMM « 2 ofKoA (MftldN par cueto looL 
Not (or uM in fttaiotpnfrta comiMno I M S than 19.1 

pMCarw Oiy^ML 
Not ler UH in •tmetofMf M iowMdMMf owigM out to W« 

CAUTVOM 
In making ran**aM or fipa*i>. pan* toantlcsl wHh ihoa* 

rwniaMO by tn» manulacturar UKtorow partlnani tpprova* 
>itM tw uMimainao. 

fouow UM manutaaufw/^ inttnicManM tor atangtnq 
lilMfs. 

Thrt rMp^tor sta* f wiioadL Mtad. vaad. and main-
MUMO in tccontanc* »iin Min* SalMy wtf H M W I AOmin 
It t /wkia Occupattonal Sawy and HaalVi AtfnWwairiuory 
•Ml etnar appitcawa ragutaUona. 

1611/1711 RESPIRATOR 

PERMISSIBLE 

RESPIRATOR 
FOR 

OUSTS. FUMES. ANO MISTS 

M S H A NIOSH 

MINI SAfETY ANO HEALTH AOUINISTRATION 
NATlONAi. INSTITUTE FOR OCCUPATIONAl 

SAfETY ANO HEALTH 

APPROVAL NO. TC.21C.183 
ISSUED TO 

WILLSON SAFETY PROOUCTS 
REAOINO. PCNNSVLVANIA. U. S. A. 

Ihlll nughma a»wi9\j» not I — ttwa » waMow parttaw par 
cuWstDA 

N d lor uw IA almosvMfM ccnuMng iw* RMA IS.ft 
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Uirwd IM OBOononcM wllh UR* Salalv knd HMRR Adi lR 
Itl/AROR. OeciwaHonal Sototr 0f>0 HMRR AtfmMMraitoR. 

MSHA-NIOSH APPROVAL TC-21C-183 
ll>u*d lo WiBMA SaMy PiMUCU. U«y â  19M Iw oull> v io 
mUtt. 

• loMoalna V 
rcjic-iJol 

MSHA-NIOSH APPROVAL TC-21C-189 
llauad to WMtoen Saiaty ProOucta, Uay 1. IMS ler duata. 
(uoiaa. and Mala. 

pafW ARiaooer M i n o RM (TC- i lC-KI I 

162110/172110 RESPIRATOR 

PERMISSIBLE 
CHEMICAL CARTRIOSE RESPIRATOR 

FOR 
ORGANIC VAPORS AND 

OUSTS AND MISTS 

M S H A NIOSH 

UINC SATETY ANO HEALTH AOMVUVTRATIOH 
NATIONAL mSTlTUTC f O ^ OCCUPATIONAL 

SAFCTY ANO HEALTH 

APPROVAL NO. TC-23C-134 
ISSUED T O 

WL150N SAFC r v PRODUCTS 
RCAOma PENNSYLVANIA, U. S. A. 

LUUTATIOtM 
Approaad lor raapiruenr prewcitort agamat net Mor* »ia 

1.000 p m pw mWtoA organo vapors br veiwMi. duata ar« 
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Du mil w«M luf piW 

parcaM wygan. 
Not lor waawaliwoapliaraaiiwaiaaiaily dan janoua IP Wla 
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CAUnON 
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•h»U ba mamiaMaa. 

foMo* Iha (nanutocturar't mttructiom for cftan^ftg 
canndvaaand htiara. 

TMt r«»ptf»iw m a b t iiiaLHtf. MUdL uMtf. and iMtn* 
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arto omar appKMHa tagiMatMna. 

163112/173112 RESPIRATOR 

PERMISSIBLE 
CHEMICAL CARTRIDBE RESPIRATOR FOR 

ORGANIC VAPORS. DUSTS. FUMES. 
MISTS. AND RADI0KUCU0E8 

M S H A NIOSH 

MSHA-NIOSH APPROVAL TC'23C-134 
IshMtf 10 tVMaoA SalMy Producta, u» f t . ISM tor duaia. 

Tn, 
paiu: AfllSQO oi 
uiagoa. RIO (TC-3IC-II0I hnara and RU? Utor 

ataamoiv conwua ol tfia todowWig hviuaan 
r ARiniO lacavaca. R2I |TC-nC-WI ea>-

UINC SAFETV ANO HEALTH AOaWOSTRATKM 
NATIOMAL INSTTTirrE FOR OCCUPATWIWL 

SAFETY AHD HCALTH 

APPROVAL NO. TC-23C-28e 
ISSUED TO 

WILLSON SAFETY PflOOUCTS 
RCAOWa PENNSYLVANIA. UL S. A. 

UMITATIOHS 
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poor womlAO praoortlaa er ifieaa wRicR ganarala MgR Roala 
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pro 

NollcrtiadlRal»oa|iitataalwwtidlalil| aanBaioualollla 
orRaaWl. 

CAUTION 
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oatilnlawait. 

Fo«e« n a iMRiilaclurara malnicttoRa loi changing 
eanrldgw<n«SIMn 

TItia raapJrawr tnas ba i i n c l i d . fitladL uaad. and malrH 
laJnod lA aoddrMRCR irltA kuna SaMir and Noallft AdnyR. 
lalraileA. oeewpattoRal Saiaty and HaaRR AditilnliiraltorL 

1612/1712 RESPIRATOR 

PERMISSIBLE 
RESPIRATOR 

FDR 
DUSTS, FUMES, MISTS, 

RADIONUCLIDES 
ANO 

M S H A NIOSH 

UIN( SAFETY ANO HCALTH AOMIMSTKATION 
NATIONAL INSTITUTC FOR OCCUPATIONAL 

SAFETY ANO HEALTH 

APPROVAL NO. TC-21C-184 
IMUeo TO 

WILLSON SAFETV PMOOUCTE 
RCAoma, PSNNSVLVIAMU. a s . * . 

LIMITATION* 

arm ailata hmtng a laai aaluWid 
iwlMgrint par cube NMHT. aAoaio 

CAUTION 
- or lap i l r i . pai._ __ _ _ 

fcirnWiad taw Uta atanulaayrar iRMar n a aatHnanl aRprovN 
altaR bo walnnmia. 

_ TRN raatfraw iftiR tap i i l i e l i a . BOdd. uaad. and wtatn-
tawiad M aocoPdarvoa tt^lft MlAa AaJa^ tnd Haailn A 4 M N ^ 
kttrBHen. Oecuoabowii Salaiy and H a i t i AOMtnttutooA. 

MSHA^tOSH APPROVAL TC-21C-184 
twuad Id WMaoit SaMy Produdtt, t i n l i i i n i i f ML 1M4 ter 
AMML luMiaa. nMa, and ndtoMMiMaa. 

The aeprewB aaaameiy eenataia el via li 
i M t « 0 0 e r A l l l 7 0 0 l i fSSL* 

m ma to^vMno widae^ 
« id n i t (TC-i<C-t4I) 

162115/172115 RESPIRATOR 

PERMISSIBLE 
CHEMICAL CAJITRI06E RESPIRATOR FOR 

ORSANIC VAPORS. PESTICIOES. 
PAINT. UCQUER. ANO ENAMEL MISTS. 

AND DUSTS AND MISTS 

I V I S H A s^n 
UINC SAFETY A>«0 HCALTH AOMtMSTIUTIOM 
NATIONAL mSTnUTC FOII OCCUMTKMAL 

SAFETV ANO HCALTH 

APPROVAL NO. TC-23C>133 
ISSUED TO 

WILLSON SAFETY PROOUCTS 
REAOINa PCNNSVLIMMA. U t . A. 

UIMTATIONt 
Addtavaatof rataaatary fiaticMaaaawac III rat aNramaalMO 

Btaayuti iRLai iaiRodayttRrinai 

iHlilna.»aaaaail>wfcao>ttR 
i M RwacM par caoc laat aaa rtl aay t 

•atbaal aiaiatiN at Ita cjraidaa. 
WiraaariatirawaaRtlifiadiaalaoarMMOI.MSFan»>arMd. 

liaa artaata waaaft **a<t laal taacrattMiaa piaaatta 

NN iBi aaa • aaaaNana laaiaaaa tna aaa l U • 
MN Nt aaa at NaaatfHraa RaaaANiRr dMSvaoa ta Ma ai ia«BL 

C M j n O H 
tt w u a t nnasali > npaka. aatia MNIci l adli SMaa Ntawtid 

fcy BN waaolaclidR t a g Nawla i lN Ndtpr^dtadaawadiatad. 
FaidR Uta•twatirlMtt 1 aMaarlNW lar cRaaaaa tataidiN aid 

UMtt 
I M laaidaNt iRM M MNitalL W M L aaad. lad R R N I R K K 

marddn i atdi IRaa INNy aad NaaM AdaiNaialai f l i ia i i 
UadN laMly MN HaNIS MadaNVNIML Nd MSN IsNNaMt 

M8HA-Nt08H APPflOVAi TC-23C-396 
taauad to waaon Safatjr Prodwctik, SapMottaf IX 1W4 l«r 
organle wapon. dutti^ tunaa. mtaa. and radlonueddaa. 

Tha apiiiowad •aaamWy oonataa o< tt>a lodortne W a o n 
pans AfiiaOO or ARI n o Imeaemem. M l ( T O V C - M ) car-
tftdpaa and n t> BNan (TC-3tC>143). 

MSHA-NIOSH APPROVAL TC-aSC-IJ) 
luaat le waaaa %a»trt hadatu. Hay 1 TV7 Iw artwH «aear». 

TlH i t p r m d asaaaHv caaatiw i t I . . 
A A i m ar A f l t m iicinaca. (Il l (TC4X4II caiWdfftt. ftU 

9"^/: 



1621/1721 RESPIRATOR 

PERMISSIBLE 

CHEMICAL CARTRIDGE RESPIRATOR 
FOR 

ORGANIC VAPORS 

NIOSH 

MINC S A f CTV A N O H E A L T H A O U I N I S T R A T I O N 

N A T I O N A L INSTITUTE F O f l O C C U P A T I O N A L 

SAFETY A N O H E A L T H 

APPROVAL NO. TC-23C-130 
t S S U E D T p 

W I L L S O N S A f E T Y P R O D U C T S 

R E A O I N O . PENNSYLVANIA. U. S. A 

U U I T A T I O H S 
A p p r o v e d l o r r a i p t r a i o r y p ro iuc i t on a g a i n i l n o l m o r a 

than 1,000 p « r t t per m u b o n o r9amc «apor« t>y vokwrta. 
Oo no t waar lo r p r o i a c u o n t g a i m i o r g a n s »BPO«« w i l h 

p o o r w a r n m g p r o p a r t t a t o r i h o t a w r w c n g a n a r a i a n s g n r t a a i s 
o l raact»en m m • o r o a n i ma lar ia l tn i ha caf i rK*9a. 

M a x u n u m M^t c o n c a n u a b o m wt i l ba t o w w ihan t.OOO 
p a r i i per mt l i t on e r g « n « v a p o n where tha i concan i ra iKM 
p r o d u c a t a tmoap t te ra t wTwnadMtaty oangaroua lo l i la 
o r hea l th . 

Ne t l e r t n e « a imospneraa con ta tn lng l e u than 19.5 
pa rca ra O i y g e n . 

N e t tor wha bn a u n o a p h a r n Hnmadiaiaty oanga rous l o Ma 
or haaUh. 

C A U T I O N 
In maiUrtg r e n e w a l t or rapaira. p a r u tdant ica l anin thoaa 

l umtaAad by the manv lac tu ra r under tha p e n t n e n i appravai 
sha l l be ma in ta ineo . 

FbUOw t h e manu tac iu ta r ' a tnauvctUma lo r chang ing 
o a n r t d g t a . 

T h l t raiptrator ahao be aaiected. t i t led , used , ano ma*n-
l a l ned In a c c o r d a n c e w i th U l n a Safety ar>d HtaJ th Aomtrk-
t a u a t l o n . O c a / p a t M r t a l Sa t t t y ano Hea l th A o m t n t a t / a t A n , 
artd o ther appMcaMe regutat tona. 

A/'(AT) uf/eZ'f 
A00 a//£Z4' 
1624/1724 RESPIRATOR 

MSHA-NIOSH APPROVAL TC-23C-130 
laawad l o W U a o a Sa la l y Prodvc ta . Pacaatoar i , l i r i lor 

e rgan lo vapdra . 
Tha a u p t o t a d ta iaMfay conaRi t o l * » l iMio,. ing VROaon 

pana : A H I W O dr Afl iTOO laeaoaea and W l i T C - a c - s m 

162116/172116 RESPIRATOR 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR 

FOR 
ORGANIC VAPORS. PAINT. LACQUER ANO 
ENAMEL MISTS, ANO OUSTS AND MISTS 

M S H A 
MINI S A F i r r ANO HIALTH AOWtNltTRATION 
N A T I O N A L INSTITUTC f O R O C C U P A T I O N A L 

SAFCTY ANO H C A L T H 

APPROVAL NO. TC-23C*259 
ISSUeOTO 

W I L L S O N SAPCTV P R O O U C T S 

R I A O I N a PENNSYLVANIA. U. a A. 

U l i l T A T I O N a 
A p p i o w d lOf r e s p u a w r v p m t c t k m agaWiai: t ^ ) m s t t o l 

pa iMa , t acquer tandar ta<ne la : (3 }no l<no ra than 1.000 p a r u 
per MMUon orgarMc n p o r a by vehwne; (3) d i w u a n d m i a a 
ha«tng a Hoe wetgwad awrapa no l iaaa n a n a 0 6 aadlgrani 
pef e u b w n e w f er 2 mi iuon pa r t i oae per eub ic l e e c and 
(4) a i ty c o m b l n a b o n ihareo l . 

Oe ne t waer kt r protact ton agalnai organle wapora M M 
poor wa rn ing p repe r t l eae r theaeMtachga r te ta leh ighhae ia 
ef reac t ion w W i aerbarM ntatar tu in the ear tndga . 

M t a i i u w wae eoncerttrauena wlH be tower Dtan t .000 
par taperadWen organic «epor«««iareoiai conoanarapon p ro -
ducaa a tnoapharea Immadlaiaiy dangarowe l b Me or haa l9 t 

N e t l o r WM In at iMMpheraa e e n u M n g l e u than 19.1 

N o l ler uae i n aioteapnaraa bmnedia iaty dangaroua to We 
or hea i i i i . 

CAUTION 
In mak ing rertewala or repair*, pana idan l ica l w i th those 

Iwfn iahad by the manulactwrar under t he pen ine ru approva l 
sha l l be e t a l n u i n e d . 

Fo l low m e manu lac tu ra rs Inatr twt lona lor chang ing 
c a r t r t d g a i and l l t lera. 

T N a rasptrator snaa ba sataeiad. l i ned , useo. and maMw 
ts ined In accordar tca w«at n i t m Salety arte Haann Adnw»-
istrat tort . Occupet le rMi Saiaty and HaeHh Adeumai ra t ton . 
s n d o t h a a appacsMe teguiattcna. 

MSHA-NIOSH APPROVAL 70-230-259 
t aued to WWson Sataty Products. May ) . 1979 (or o r g s m o 
i p o r s . palAL lacquar and anamal miats. sno d u s u and 

AUtS. 
T h e approved asaamoiy conslstB of in« l o i l ow lng Wi l lson 

p a r u : ARlBOO or A f l l « 0 f scap lac* . flJl ( T C - » C - i O ) 
o a r t n d g s a . A l t (TC-2 )C-2»«) l l l t a rs . ano flOU f i l u r 
rata lnera. 

PERMISSIBLE 

CHEMICAL CARTRIDGE RESPIRATOR 
FOR 

AMMONIA AND METHYLAMINE 

NIOSH 

MINE SAFETY A N O H E A L T H A D M I N I S T R A T I O N 

N A T I O N A L I N S T I T U T E FOR O C C U P A T I O N A L 

S A F E T V A N O H E A L T H 

APPROVAL NOd TC-23C-139 
ISSUED TO 

W I L L S O N SAFETY P R O O U C T S 

R E A O I N O . PENNSYLVANIA . U. S. A . 

L I M I T A T I O N S 
A p p r o v e d lor r e t p t r a l o r y p r o t e c t i o n a g a i n s l no t m o r a 

m a n . 3 0 0 p a r t s par m 4 l l o n a m n w o t a , o r t O O p a r i a p e r m t l b o n 
methy la in i r to , 

N o i lor use m a t m o s p h e r e s conlasrwng te«a Ihan lS.ft 
percor t i o x y g o n . 

N o t l o r u a e m a i m o s p r i e r e a M n n t e d M l a l y d o n g e r o u t t o b l e 
or hea l Ul. 

C A U T I O N 
m mak l r t g ranewala or repa i rs , p a n s i d e n t i c a l w i t h those 

l u rn i sned bv i he m a n u l a c i u r e r urMer the p e r i l n e n i app rova l 
shal l be m a i n i a l r M d . 

Fo l low tha manu lac tu re r *a i r ta t ruc t lona lo r char>g*ng 
c a i t n d g e e . 

Thia tascMrator shau be se lec ted , m t e d . u s e d , a n d m a i n 
ta ined i n a c c o r d a r K e w i t h MIna Sa le ty a n d H e e l t h Admir»-
i a l i a t t on . O c c u p e i i o n a l Sa ia t y artd H e a l t h AdnMn ls i ra t t on , 
a n d o ther appUcab le regu ia t lo r ta . 

163412/173412 RESPIRATOR 

MSHA-NIOSH APPROVAL TC-23C-139 
Issued to WUlson Sa fe l y P r o d u c t s . D e c e m b e r S, 1 )76 lo r 
s m m o r t l a a n d me thy tam l i t e 

Tha app roved aasemWy cona ls i s o l the l o U e w k t g w u t a o n 
p a n s : AR 1000 or A f l 1700 lacep lece and R34 ( T C - 3 3 C ' 7 0 ) 
canrtdges. 

PERMISSIBLE 
CHEMICAL CARTRIOOE RESPIRATOR 

FOR AMMONIA. METHYLAMINE. OUSTS, 
FUMES, MISTS ANO RAOIONUCUOES 

MINE SAPCTY ANO H E A L T H A D M I N I S T R A T I O N 

N A T I O N A L INSTITUTC F O R O C C U P A T I O N A L 

SAFETY A N O H E A L T H 

APPROVAL NO. TC-23C-292 
ISSUED TO 

W I L L S O N SAFETY P R O O U C T S 

R E A O I N O , P E N N S Y L V A N I A . U. 3 . A . 

UMTTATIONS 
A p p r o v e d lor respiratory p ro tec t i on aga lna t ( i ) no t m o r e 

than 300 p e n s par mWion s m m o n l a : (2 ) n o t m o r e than TOO 
p a n per muuon methy iamme: |3) dusta. fumes artd m i s t t 
hevlr tg • t ime-weighted average of less m a n 0 0 5 mUUgrama 
per cub i c meter, aabeatea c o n t a M r t o dus ts a n d (MstA a n d 
radlonucMdea. 

N o l for use m aunoapnerea con iam i r t g lass ^ \ an lO.S per-
cerMoaygan. 

N o t l e r t i se in atmespheras I m m e d U t e f y dangerewa l o l i fa 
o r h e a n n . 

C A U T I O N 
t n mak l r t g renewa ls o r repa i rs . p a r U I d e m l c a l w i t h t hoee 

h i m i s h e d by the manu fac tu re r u n d e r t he pe r t i nen t api>roval 
shad be main ta l r ted . 

F o l l o w Ihe m a n u f a e t u r a r ' i I r u t n w t l p A s for c h a n g l r t g 
ear t r tdgea artd ni tara. 

Thta resp i ra to r shad be ae lee ted . f i t t e d , used , a n d m a i n 
t a i ned In a c c o r d a n c e smh M i n e Sa fe ty a n d H e a l t h A d m i n 
i s t ra t ion , V M o the r a p p N o W e 

« Sa fe ty a n d I 
r e g u u t t o n a . 

MSHA-NIOSH APPROVAL TC-23C-292 
Issued l e W M s o n Safety Products . O e e u m b a r 13. t O M lo r 

T h e a p p r o v e d aaaew*>> eonetsta of V m l o o o w t n q WM 
par tK ARiaOO o r ARITOO lacep lece . A M C T C - 2 3 C - } M ) c w 
Mdoea. and R12 f T C - 2 l C - l 4 2 ) Wters. 

162113/172113 RESPIRATOR 

PERMISSIBLE 
CHEMICAL CAHTRI06E RESPIRATOH 

FOR 
ORGANIC VAPORS. AND 

OUSTS. FUMES. ANO MISTS 

NIOSH 
MINE SAFETY A N D H C A L T H A O M I N I B T R A T I O N 

NAT IONAL I N S T I T U T E FOR O C C U P A T I O N A L 
SAFETY A N O HCALTH 

APPROVAL NO. TC-23C-131 
ISSUED TO 

W I L L S O N SAFCTY P R O O U C T S 

RCAOINO. PCNNSYLVANIA. U. 8 . A. 

UaOTATIOt tS 
Approved lo r l e a p l n t o r y p r o w a l e n ega ina t 0 ) n o l more 

than t .000 parte per m l t t o n orgen id vapor* b y v o N m e : (3) 
d u s t f c f w n e a a n d m l a t t l t a v e a B m a e e l g h w d average rtot Iaaa 
than O J f t w ^ b i y a w i par cuOlo meter; C3t dus ts a n d m i a i a h a v 
Ing a t ime-wetgh led average no t leea then 3 mUHon per t tdea 
par Gubto l o o t and H ) v t y combl r ta i lon mereo l . 

Do not wear lor p r o t e c t i o n egair ta l orgsr t le vapors w f i h 
poor w a m u t g p ropen tes or thoaa w M c h g a n e r e t * i tkgh heats 
o l reac t ion w i t h sorber t i ma la r i a l tn the c a r u i d g e . 

M a x i m u m uae c o n c e n t i a b o n s wtH be l o w s ' t h a n 1.000 
par ts par mUHon orgarHo vapors whe re that c o n c e n l i a i l o n 
p roducea a t n d a p n e r e s imnted la ie i y dar tgarous to l i f e or 
heeftH. 

No t for uae in a tmoapherea c o n i a M n g lees t h a n 19.3 
percert t o x y g e n . 

Not lor use m a imospheraa immed ia te l y da i tgerows l o l i fe 
or health-

C A U T I O N 
In m a U n g renewals or repai rs , par ts Man t l ca l tv t th ihoae 

t u r w a h e d b y t h e m a n u f a c t u r e r under t he pen ine r t t a p p r o v a l 
shaO be m a M s m a d . 

FoUow the m a i t u l a c t u r e f s Ins in io t lor ta lo r chang l r tg 
eartr tdgea and lUtera. 

Thla f e s i M a l o r ahsM ba so lac ied . fHted. u s e d , ar td mal r t -
iBwted m a c c o t d a n c a w>ih M ine S a l ^ y artd i l oaWi A o m m -
la l rauon. O c c u o a u o n a l Selery ano H a a h h AdmMua i rauon , 
artd other app*icaote regutat lorta. 

162410/172410 RESPIRATOR 

PERMISSIBLE 
CHEMICAL CARTRIOGE RESPIRATOR 

FOR 
AMMONIA. METHYUMINE. ANO 

DUSTS AND MISTS 

NiOSH 
MINC SAFCTY A N D H i A L T H A D M I N I 8 T R A T > 0 N 

N A T I O N A L INSTITUTE FOR O C C U P A T I O N A L 
S A f E T Y A N D H E A L T H 

APPROVAL NO. TC-23C-140 
ISSUED TO 

W I L L S O N SAPCTY P R O O U C T S 
RCAOINO. PCNNSYLVANIA. U. S. A. 

UUITATIONI 
Approved tor resptratory p ro tec t ion agatnat ( 1 | not mora 

then 300 parts par mMMon a m m o r w c (3) not mora than tOO 
parts per mUHon methytannne: (3) dusts and mrsis hevtrtg a 
Ome-wetghled average net lasa O t ^ 0.OS mWrgram per c u b < 
malar or 3 miHton parWMs per c u U e l o o i . 

N o l lor use m atmospheres conta)rur)g less than i9 .s 

C A U T I O N 
In m a k i n g rortewals or repeMS. parts t den t t cN w i t h those 

fu rn i shed ^ the manu lac tu ra r ur tder t he per l tnen t aop rova l 
shal l t w m a m i a m a d . 

Fo l l ow the manu lac tu re r ' s tnstrucUorts lo r ct tartgir tg 
car t r idges and l i f ters. 

TMs respt rs io t shau be se lec ted . I l l i e d . used , a n d m a m -
l a k t e d I r i accordar tca wMh u i n e Sa le tv artd Hea l th A d m i n -
i s t ra t lon . Occupa t iona l 5« te ty a n d H f M i h A d m m s i r a w a 
a n d o the r app l icao ie ragu la iHMa. 

MSHA-NIOSH APPROVAL TC-23C-131 
lasMO lo wu taon Salary Products . May • . 1065 f i t r dusts . 
tumaa. mUta, and organic M p o r s . 

Tha approved aasemWy cons is ts of t ha toOo i r tng WIBson 
p s r u : A R l W O o r ARWOOtacep lace . RSI ( T C - 3 3 C - M } car-
I r tdgas. a n d R l 3 (TC-33C-a3) Wters. 

MSHA-NtOSH APPROVAL TC-23C-140 
Issued l o WUson Salety ProOucis. U a y BL t U S lor ammoTM. 
mathytamlnak and duata and m M a . 

Tfte aporoveo assamory consiata o4 iha l ohow ing w i l l a o n 
parts: ARISOO or A A I 7 0 0 facep lece . R34 jTC-73C- rO) car-
trldgaa^ R I O ( T C - 2 3 C - n n f i l te rs , a n d R A U f i l ter retalnerm. 

/ 8 6 
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162417/172417 RESPIRATOR 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR 

FOR 
AMMONIA. METHYLAMINE ANO 

DUSTS. FUMES AND MISTS 

M S H A NIOSH 

UINC SAFETY ANO HEALTH AOMtMSTnATlOW 
NATIONAL INSTITUTE FOR OCCUPATIONAL 

SAfCTV ANO HEALTH 

APPROVAL NO. TC-23C-724 
ISSUED TO 

W I U S O N SAFETY PROOUCTS 
• RCAOING, PENNSYLVANIA. LLSA. 

L iU ITATIONt 
Awia>>e h» iv«p«^u»y M»wwt>gw a w i M) M I M M • . « jno 

pw t tpw woqwMi i i i r i nww WOawWlwr i a wi pwamiw—^ l?t 

Hot Ig* wM « I 

MipiWias usmavwie laM aw« 11.S p 

MSHA-NtOSH APPROVAL TC-23C-724 
dWiS. U*y I t . I M i . 10* • 

I. M* nc-nc-hb »#•« 

162617/172617 BESPIRATOfl 

PERMISSIBLE 
CHEMICAL CARTRIOGE RESPIRATOR FOR 

FORMALOEHYDE. CHLORINE. 
HYDROGEN CHLORIDE. SULFUR DIOXIDE. 

ANO OUSTS. FUMES ANO MISTS 

M S H A NiOSH 

MMC SAfETY ANO HCA1.TH ACMt t tSTDATlON 
NATIOIWL INSTITUTC FOR OCCUPATIONAL 

S A r C T Y A N O H t A t T H 

APPROVAL NO. TC-23C.712 
ISSUED TO 

M U S O N SAFETY P K I O U C T S 
R U O w a PCNNSYIVANU. U .SJ l 

MSHA-NIOSH APPROVAL rC-23C-712 
r \ o i M t 

A n i t a O a > A n i » O l K . p « e . . R M | l C ~ n C - « l * c « . H 
(.to,. |TC-7IC-Ji6| • « HM7 Uto, I I , M « . 

?z>r 
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1625/1725 RESPIRATOR 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR 

FOR 
ORGANIC VAPORS. CHLORINE. 

HYDROGEN CHLORIDE. ANO SULFUR DIOXIDE 

I V I S H A NIOSH 

MINE SAFETY ANO HEALTH ADMINISTRATION 
NATlO»<At INSTITUTC FOR OCCUPATIONAL 

SAFETV ANO HEALTH 

APPROVAL NO. TC-23C-141 
ISSUCDTO 

VnUSON SAFETY PROOUCTS 
n£AOMO. PCNNSVLVANIA. U. S A. 

LIUITATIONS 
Approved tivrespwaiory protection agatnsi: |M not more 

than 1.000 parts per million organw wapors; (3) not more 
Ihan to pans per mrftien crilonrte: t3) rtot mora irtan M parts 
per miUon hyd«Hyew cMondr. <4) not mere man t o parts 
per fflUUon eUtur dioslde. 

Do nol weer lor protection aoainsi organw vapors «nth 
poor warmrtg properties or those wh«h gerteraie iwgn heets 
ol reaction with sorberti maienal m the cartrtoge. 

UaslMum uso cencentretions will be lower then t.QOO 
ports per miltion orgerec vapors where Ihai concanuahon 
producos atmospheres wtmeoiatei^ dengerowS to kle or 
heelth. 

MM tor us* m aimoapfteres corttatntng less then IS.S 
percerti oayQen. 

Nol lor us* m atmospheres Mnmedrttely dangeroua to hie 

CAUTION 
In maklrtg renawala or rapaira. pent tdenitcel anth those 

furnished by tho meitulacturer urtder me pa«i*nerw aoproval 
she* be miiniainad. 

Follow tito meoufaclurer^ malrucborta kv chen^tg 
eartrtdgea. 

Ttttt fetpiramr shaU be aaiactso. fuied. useo. artd matft-
lairted in accordance wrth l*rte Safety artd »^allh Aomirv-
isUaOort, Occupottonal Salety and Health AOmmsiraiiorv 
artd other appwcable roQuUteorta. 

MSHA-NIOSH APPROVAL TC-33C-141 
issued to WUlson Selety Products. December C t t 7 l lor 
orgertlc vapon. chlortrte. hydrogen emorlde. and suMu* 

The approved asaemwy cortalats ol the loMowmg wwaon 
partK AR1C00 or ARITOO tacepleca. R3S (TC-Z3C-ro 
eartrldgea. 

'J 

162510/172510 RESPIRATOR 

PERMISSIBLE 
CHEMICAL CARTRIDBE RESPIRATOR FOR 

ORBANIC VAPORS. CHLORINE. 
HYDROGEN CHLORIDE. SULFUR DIOXIDE. 

AND DUSTS ANO MISTS 

MSHA I NIOSH 

MINI SAFITY ANO HCALTH ADMINISTRATION 
NATIONAL INSTITUTC FOR OCCUPATIONAL 

SAFCTV ANO HCALTH 

APPROVAL NO. TC-23C-142 
ISSUED TO 

vm.LSON SAFCTV PnODUCTB 
RCAOINO. PCNNSVLVANIA. U. S. A 

UWTATtOttS 

than 1.000 parte par mWlen organic vapors: (3) not more then 
10 pwie par awWonchlonnstW not more than SO porta par 
aiwefi hydrogen chtartdat (4) nol mere than SO parts per 
nyaien auMur dloaldac (0) duata and nrisu having a time-
welgreed everege rtot lesa tttan aOS mMlgram par cutdC meter 
or I MWon pwMclea par ouOw looL 

Do nw weer lor proiectlonBgainit organic vapors twth poor 
wammg pmpaffe er thoae wMeit generate nign heats el 
reacoon wnh sortMrM meisnai In me cartudge. 

Maianum use concenirsbona wid be lower than i.QOOperts 
per mMlion orgwMC vapors where thel concarMraboA producea 

here* HiNiodlaMff dangaroua lo Ma or haaWh. 
I tor uso in atmiwpherea coniortrtg less tftan IS.0 

Nol lor use in atmoapherea iwmeotataiy danperow* lo We 

CAUTION 
In making rerwwals or repass, pans loerttical with those 

tumished by Ihd martutecturer urtder the penment approval 
shall be eiaintained. 

FoOow Ih* manylacturef's Irtstrtrcborta lor chartgvtg 
certndMS and fliien. 

TWe respwawf aha« be imc iad . fitted, used. snA main-
tamed In aecor Jane* anth Uln* SaMy and Haallh Adaun-
islraooa OccupeiMmM Salely artd HeaHh Atfawrwsiration. 
and other appoifahle reguiaiiorts. 

fcl8HlCNl08WpPROVAL?S55Sl42 
taaued to WlBseo Saiaty Products^ May •. IMS lor organH 

^a^aiurdioji 

The aporowed aasambly cortalata ol lite following Wtuacwt 
parte: AflllOOttf ARITOOfacepMce. H3S (TC-33C-re} c««^ 
UMoaa. RIO aC-31C-t«0) Hhera. and RAU fliia* raiaMwra. 

fex/ 



163512/173512 RESPIRATOR 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR FOR 

ORGANIC VAPORS. CHLORINE. 
HYDROGEN CHLORIDE, SULFUR DIOXIDE. 

OUSTS. FUMES. MISTS. AND RADIONUCLIDES 

M S H A NIOSH 
MINC SAFETV A N O H E A L T H A D M I N I S T R A T I O N 

N A T I O N A L INST ITUTE F O R O C C U P A T I O N A L 

SAFETY A N D H C A L T H 

APPROVAL NO. TC-23C-301 
ISSUEOTO 

W I U S O N SAFETY P R O D U C T S 

R E A O I N O . PENNSYLVANIA . U. S. A. 

L U U T A T I O N S 
App roved lor respwatory p ro tec t ion agama t ( I ) not mora 

than IJOO parts per mi l l ion o rgan i c vapors; t2> not m o r e than 
t o pans per mdUon cMor tne: (3) not more t h a n M parte par 
miUton hyd rogen c h t o n d c (4) not more t t tan 90 parts per 
mtUlon suttur o i o u d s t |S> dus ts , fumes a n d m i s u nevtrtg a 
t ime-we igh led everage o l less then a o S m i l l i g ram per cu tac 
meter, asbestos c o n t a m m g ousts a n d m i s t ^ artd r a o M -

M3HA*NI0SH APPROVAL TC-23C-301 
Issued to WWson Saiaty Produc ts . Saptemoer 13. I 9 M lor 
organ ic vapors. CNor ln * , i t y d r o g a n cMor tdo , sul tur d loWde. 

T h e a _ , „ _ _ 
p w t s : AAiaOO or ARtTOO l a c a p l e c a R3S1TC-33C-3I 
tfMtgea artd R I 3 tWars l T C - 3 l C - t 4 3 ) . 

162517/172517 RESPIRATOR 

PERMISSIBLE 
CHEMICAL CARTRIOGE RESPIRATOR FOR 

ORGANIC VAPORS. CHLORINE. 
HYDROGEN CHLORIDL SULFUR OIOXIOE. 

ANO DUSTS. FUMES AND MISTS 

M S H A NIOSH 

MINE SAFETY ANU I B ^ A L U ! A l M I N L < ; i l t A l l O N 
NATIONAL INSTITUTE I OH OCCUI 'A I I O N A L 

SAfETY ANO HCALTIt 

APPROVAL NO. TC-23C-71B 
ISSUED TO 

WtLLSON SAFETY PRODUCTS 
READING. PENNSYLVANIA. U S A 

LIMITATIONS 

Do n o t wear lor p r b i e c i i o n agal r ts l o r g a n i c vapo rs w i t h 
poor w a r n i n g proper t ies or i h o s e w h i c h ger terate n i g h heets 
ef f a c t i o n w i t h se roen i ma la r i a l i n i h * c a n r i d o * . 

M a x i m u m use c o n c e n u a t i o n s m i l be tower then 1,000 
p a n s per m i l l i on o rgan ic vapors wt tera t ha i c o n c e n t r a t i o n 
p r o d u c e s .a to tospheies i m m e d M l a t y oa i t ge rous t o h ie or 
hea l th . 

N o t tor use m a i m o s p h e r e s c o n t a i n i n g less t i M n t9.S 
pe rcen t o x y g e n . 

NOI le r use i n a tmospheres ktwwediste ly d a n g e r o u s t o Hie 
e r h e a l t n . 

C A U T I O N 
In m e k i n g rertewais or repa i rs , p a n s ider t t ica i w i t h those 

fwrn lsned t r / t he manu lac tu re r ur tder t he p e r u n e n i app rova l 
Shall be ma in ta ined . 

Fo l tow m e manu lac tu re r ' s i ns t rucuor ts lo* chang i r t g 
carv iOges artd luters. 

Th is resp i ra tor shau be ae iec ted . t i n e a used , a n d m a m -
tair ted i n acceroa i t ce w i t h Mi r te Sa le l y a n d H e a l t h Adm i r t -
Is t ra t lon . Occupa t tona l Safe ty arto H a a n n Adml r t i sua t l o r t . 
artd o the r appl icab le regutot ior ta . ^ ^ ^ ^ 

1 6 1 7 / 1 7 1 7 RESPIRATOR 

PERMISSIBLE 
RESPIRATOR 

FOR 
DUSTS. FUMES. AND MISTS 

M S H A NIOSH 

UINC SAFETV AND HEALTH AOUIMSTRAT lON 
NATIONAL INSTITUTE FOR OCCUPATIONAL 

SAFEIV ANO HEALTH 

APPROVAL NO. TC-21C-367 
ISSUED TO 

WILLSON SAFCTV PAOOUCTS 
R E A O I N a PCNNSYLVAMA U S A 

U H t T A T I O N t 
Aepi0<«d to rntwaiory prowcHM •oMfwi eml i^ hwws. wid 

• • B i m w B a t ^ ^ - K ^ g n n r i i i i i i e s w o i i a n a w w f t W M a n i i i w p w 
w.afao^MmwlHmamlmm^taMlm i i n ^ S i d l i w i g i i U J i e i 

162117/172117 RESPIRATOR 

PERMISSIBLE 
CHEMICAL CARTRIOGE RESPIRATOR FOR 

ORGANIC VAPORS. PESTICIDES. 
PAINT. UCQUER. ANO ENAMEL MISTS. 

OUSTS. FUMES AND MISTS 

M S H A NIOSH 

Mlf*e SAFETY ANO HCALTH AOUIMSTRAT lOH 
NATIONAL INSTITUTE FOR DCCUPATfONAL 

SAFCTV ANO HCALTH 

APPROVAL NO. TC-23C-730 
tssueo TO 

WILLSON SAFCTV PRODUCTS 

R E A O I N a PCNNSYLVAMA U S A . 

U M I T A T K W t t 
AppiOvS to iWQ0t»eri prowOtoi wqm>m- f l l m « a ot pwnit. 

ecoMWS ana wwwww: ( f t net Mara VMM \JKO sans pw »w*ow 
orgaMc MOOTS by vehiMa: o t awso. hMas wie MMS aeiMe s wna. 
wwgiead avaraga M l IMS awn 0 OS aMhqrwa par cuaw i M t o er 3 

> ; w a i t i a n T « 

MSHA-NIOSH APPROVAL TC-21C-387 
y •« isat. to eHMft. iMwa, wM 

AAtaObw ARtnjDta 1,1117 iTC-3tc-aast a 

'7h'̂ 7T'7!rA±yy 
Y/TXEKSKKi 2 ^ 

MSHA-NIOSH APPROVAL TC-23C-730 
e tnW*UBi l1 tvPH, . f c« tw . iaay K. twe , Iw w ^ w , i^n»%. 

(TC-*t&3tt( ttmn. «M RSM mm m 

1626/1725 RESPIRATOR 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR 

FOR 
FORMALDEHYDE. CHLORINE. 

HYDROGEN CHLORIDE. ANO SULFUR OIOXIOE 

r s / I S H A NIOSH 

MtNC SAFETV ANO HEALTH AOSONtSTFlATION 
NATIONAL INSTITUTE FOR OCCUPATIONAL 

SAFETY ANO HEALTH 

APPROVAL NO. TC-23C-700 
ISSUED TO 

Vm.LSON SAFETY PRODUCTS 
MEAOINO. PCNNSTLWWtA. U S A 

MSHA-NIOSH APPROVAL TC-23C-718 

162610/172610 RESPIRATOR 

PERMISSIBLE 
CHEMICAL CARTRIDGE RESPIRATOR FOR 

FORMALDEHYDE. CHLORINL 
HYDROGEN CHLORIDE. SULFUR DIOXIDE. 

AND OUSTS AND MISTS 

[MSHA] NIOSH 

MINC SAfETY ANO HEALTH A O M M t S T I U T l O N 
NATIONAL INSTITUTE FOR OCCUPATIONAL 

SAf f TY ANO HEALTH 

APPROVAL NO. TC.23C-707 
ISSUED TO 

W I U S O N SATETV PnOOUCTS 
R I A O I N a PENNSVLVKMA. U A A 

L l M T A T I O N t 

MSHA.NIOSH APPROVAL TC-23C-700 
MSHA-NIOSH APPROVAL TC-23C-707 

r I t t « t 

9zo 



JUNE 1990 

RESPIRATOR; 

CARTRIDGE: 

a m e r i c a n Chemica l Serv ice , Inc. 

P.O. Box 190 
(219) 924-4370 

Griffith, Indiana 46319 
Chlcaoo Phona <312) 768-3400 

A 
B 
C 

A 
B 

AMERICAN CHEMICAL SERVICE, INC. 
PERSONAL PROTECTIVE EQUIPMENT 

WILLSON MODEL 1700 FULL FACE MASK 
WILLSON MODEL 1200 HALF FACE MASK 
8710 NON TOXIC PARTICLE MASK 

WILLSON R-21 
WILLSON R-25 

C - WILLSON R-26 

ORGANIC VAPORS (BLACK) 
BROMINE, (YELLOW) 
CHLORIDE & ORGANIC VAPORS 
FORMALDEHYDE & (WHITE) 
ACID GASES 

D - WILLSON R-24 AMMONIA & AMINE (GREEN) 

GLOVES: 

PROTECTIVE 
COVERALLS: 

PROTECTIVE 
BOOTS: 

A -
B -
C -
D -

A -
B -
C -
D -
E -

A -
B -
C -
D -

SUBSTANCE WARNING 

VINYL COATED GAUNTLET 
NITRILE RUBBER 
SILVER SHIELD 
NEOPRENE 

(YELLOW OR BLACK) 
(BLACK & LABELED) 
(SILVER) 
(BLACK & LABELED) 

(WHITE) 
(YELLOW) 
(WHITE) 
(GRAY) 

(GREEN) 

TYVEK 1417 
POLYCOATED TYVEK 5417 
SARANEX W/BOOTS 77415 
CHEMREL W/BOOTS & HOOD C202 
NEOPRENE JACKET, OVERALL 
W/FACE SHIELD 

TYVEK 414 (WHITE) 
POLYCOATED TYVEK 514 (YELLOW) 
POLYVINYL SLIPOVER (BLACK) 
NEOPRENE OVERSHOE (TAN) 

EXPLANATION: 

SKIN - REFERS TO SUBSTANCES KNOWN FOR HIGH SKIN ABSORPTION 
VAPORS - EXPOSURE WARNING WHEN SUBSTANCE IS VAPORIZED 
LOW EXPOSURE LIMIT - 10 DOWN TO 1 ppm EXPOSURE FOR AN 8 

HOUR WEIGHTED AVERAGE 
VERY LOW EXPOSURE LIMIT - 1 OR LESS ppm EXPOSURE FOR AN 

8 HOUR WEIGHTED AVERAGE 



GROUP: SUBSTANCES COVERED U\IDER THRESHOLD LIMIT VALUES 

RESPIRATOR; 

CARTRIDGE: 

WILLSON mODEL 1700 FULL FACE MASK 

liJILLSON riOOEL 1200 HALF FACE MASK 

8710 NON TOXIC PARTICLE I«1ASK 

PROTECTIVE 

COVERALLS: 

WILLSON R-21 

liTELLSON R-25 

WILLSON R-26 

WILLSON R-24 

mCANIC VAPORS (O-ACK) 
BROniNE, CHLORIDE & 
ORGANIC VAPORS (YELLOW) 
FQRinALDEHYDE & (WHITE) 
ACID GASES 
APMONIA & ATOINE (GREEN) 

PROTECTIVE 

BOOTS: 

GLOVES: A - VINYL COATED GALJNTLET (YELLOW OR BLACK) 
B - NITRILE RUBBER (BLACK & LABELED) 
C - SILVER SHIELD (SILVER) 
D - NEQPt^NE (BLACK & LASTED) 

JUNE 1990 
PAGE 1 OF 

A - TYVEK 1417 (WHITE) 
B - POLYCOATED TYVEK 5417 (YELLOW) 
C - SARANEX U/BOOTS 77415 (WHITE) 
D - CHEmEL W/BOOTS & HOOD C202 (GRAY) 
E - NEOPRENE JACKET OVERALL 

& HOOD W/FACE SHIELD 

A - TYVEK 414 (WHITE) 
B - POLYCOATED TYVEK 514 (YELLOW) 
C - POLYVINYL SLIPOVER (BLACK) 
D - NEOPRENE OVERSHOE (TAN) 

SUBSTANCE 

64-19-7 
ACETIC 
ACID 
B-24-7 
ETIC 

ANHYDRIDE 
67-64-1 
ACETONE 
75-05-8 
ACETONITRILE 
628-63-7 
AMYL 
ACETATE 
71-41-0 
AMYL ALCOHOL 
7440-39-3 
BARIUM, 
SOLUBLE 
COTPOUNDS 
71-43-2 
BENZENE 

7726-95-6 
BROMINE 

COMMON NAMES 
OR MIXTURES 

CELTONE 

rvAMYL ACETATE 

17194-00-2 
BARIUM 
OCTAHYDRATE 

• 

WARNING 

LOW EXPOSURE 
LIMIT 

LOW EXPOSURE 
LIMIT 

LOU EXPOSURE 
LIMIT 
SUSPECTED 
CARCINOGEN 
VERY LOW 
EXPOSURE LIMIT 

RESPIRATOR 

B 

B 

B 

B 

B 

B 

C 

B 

A 

CARTRIDGE 

A 

A 

A 

A 

A 

A 

A 

B 

GLOVES 

A 

C 

C 

C 

A 

B 

A 

C 

D 

PROTECTIVE 
SUIT 

B 

D 

0 

0 

B 

A 

A 

D 

E 

PROTECTIVE • 
BOOT 

8 OR C 

B OR C 

A OR C 1 

A OR C I 

1 



GROUP: SUBSTANCES COVERED UNDER THRESHOLD LIMIT VALUES JUNE 1990 
PAGE 2 of 

f^ESPIRATOR: 

CARTRIDGE: 

GLOVES: 

A - WILLSON MODEL 1700 FULL FACE MASK 
B - WILLSON reiDEL 1200 HALF FACE MASK 
C - 8710 NON TOXIC PARTICLE MASK 

A - WILLSON R-21 
B - WILLSON. R-25 

C - WILLSON R-26 

D - WILLSON R-24 

ORGANIC VAPORS {a.ACK 
BROMINE, CHLORIDE & 
ORGANIC VAPORS (YELLOW) 
FORMALDEHYDE & (WHITE) 
ACID GASES 
AMMONIA & AMINE (GREEN) 

A - VINYL COATED GAUNTLET (YELLOW OR BLACK) 
8 - NITRILE RUBBER (BUCK & LABELED) 
C - SILVER SHIELD (SILVER) 
D - NEOPRENE (BLACK & LABELED) 

PROTECTIVE 
COVERALLS: 

PROTECTIVE 
BOOTS: 

A - TYVEK 1417 (WHITE) 
B - POLYCOATED TYVEK 5417 (YELLOW) 
C - SARANEX W/BOOTS 77415 (WHITE) 
D - CHEMREL W/BOOTS & HOOD C202 (GRAY) 
E - NEOPRErC JACKET OVERALL 

A HOOD W/FACE SHIELD 

A - TYVEK 414 (WHITE) 
B - POLYCOATED TYVEK 514 (YELL 

C - POLYVINYL SLIPOVER (BLACK) 
0 - NEOPRENE OVERSHOE (TAN) 

.SIiaSTANCE 

BUTYL 
ACETATE 

1-36-3 
BUTYL 
ALCOHOL 

1305-78-8 
CALCIUM 
OXIDE 
75-15-0 
CARBON 
DISULFIDE 
56-23-5 
CARBON 
TETRACHLORIDE 

1305-62-0 
CALCIUM 
HYDROXIDE 

COMMON NAMES 
OR MIXTURES 

123-86-4 
n-BUTYL ACETATE 
105-46-4 
SBC-BUTYL ACETATE 
71-36-3 
n-BUTYL ALCOHOL 
78-92-2 
Sec-BUTYL ALCOHOL 

CARBON TET 

LIME 

WARNING 

SKIN 

LOW EXPOSURE 
LIMITS 
SKIN 
LOW EXPOSURE 
LIMIT 
SKIN 
LOU EXPOSURE 
LIMIT 
SUSPECTED 

LOW EXPOSURE 
LIMIT 

RESPIRATOR 

B 

B 

C 

B 

B 

C 

CARTRIDGE 

A 

A 

™ *" 

A-

A 

GLOVES 

C 

D 

A 

C 

C 

A 

PROTECTIVE 
SUIT 

B 

A 

A 

0 

D 

A 

PROTECTIVE 
BOOT 

B OR C 

A OR C 

A OR C 

A 



GROUP: SUBSTANCES COVERED UNDER THRESHOLD LIMIT VALUES 

RESPIRATOR: A - WILLSON MODEL 1700 FULL FACE MASK 

B - WILLSON MODEL 1200 HALF FACE MASK 

C - 8710 NON TOXIC PARTICLE MASK 

CARTRIDGE: A - WILLSON R-21 ORGANIC VAPORS (BLACK 

B - WILLSON R-25 BROMINE, CHLORIDE & 

ORGANIC VAPORS (YELLOW) 

C - WILLSON R-26 FORMALDEHYDE & (WHITE) 
ACID GASES 

D - WILLSON R-24 AMMONIA & AMINE (GREEN) 

GLOVES: A - VINYL COATED GAUNTLET (YELLOW OR BLACK) 
B - NITRILE RUBBER (BLACK & LABELED) 
C - SILVER SHIFLD (SILVER) 
D - NEOPRENE (BLACK & LABELED) 

SUBSTANCE 

C-9 OR 
PANALENE 

• WASH 

.^VENT . 

CHEM 

Fl£L K 

BLEND 

108-90-7 

CHLORO

BENZENE 

98-82-8 

CU«ENE 

110-82-1 
CYCLOHEXANE 

108-91-8 

CYCLOHEXLY-
AMir£ 

123-42-2 
DIACETONE 

ALCOHOL 

COMMON NAMES 

OR MIXTURES 

25551-13-7 
TRIMETHYL BENZENE 
91-20-3 
NAPTHALENE 
T-500 

ACETONE, METHANOL 
TOLUENE, MEK 
XYLENE, MIBK 
BUTYL CELLESOLVE 

SAME AS 
CT WASH SOLV. 

C-9 

A-697B 

LACTOL SPIRITS 

ENTEC 947 

WARNING 

LOW EXPOSURE 

LIMIT 

SKIN 

LOW EXPOSURE 

LIMIT 

RESPIRATOR 

B 

B 

B 

B 

B 

B 

A 

B 

PROTECTIVE 

COVERALLS: 

PROTECTIVE 

BOOTS: 

CARTRIDGE 

A 

A 

A 

A 

A 

A 

D 

A 

JUNE 1990 1 

PAGE 3 OF • 

A - TYVEK 1417 (WHITE) | 

B - POLYCOATED TYVEK 5417 (YELLOW) 

C - SARANEX W/BOOTS 77415 (WHITE) ^ 

0 - CHEMREL W/BOOTS & HOOD C202 ( G R I 

E - NEOPRENE JACKET OVERALL " 

& HOOD W/FACE SHIELD 

A - TYVEK 414 (WHITE) 
B - POLYCOATED TYVEK 514 (YELLOW) • 
C - POLYVINYL SLIPOVER (BLACK) | 
D - NEOPRENE OVERSHOE (TAN) 

GLOVES 

B 

C 

C 

C 

B 

C 

C 

D 

PROTECTIVE 

SUIT 

0 

D 

D 

D 

D 

D 

0 

0 

PROTECTIVE 

BOOT • 

H 



GROUP I SUBSTANCES COVERED UNDER THRESHOLD LIMIT VALUES JUNE 1990 
PAGE 4 OF 

:SPIRATOR: A - WILLSON MODEL 1700 FULL FACE MASK 
B - WILLSON MODEL 1200 HALF FACE MASK 
C - 8710 NON TOXIC PARTICLE MASK 

CARTRIDGE; A - WILLSON R-21 ORGANIC VAPORS (BLACK) 
B - WILLSON R-25 BROMINE, CHLORINE i 

ORGANIC VAPORS (YELLOW) 
C - WILLSON R-26 FORMALDEHYDE & (WHITE) 

ACID GASES 
D - WILLSON R-24 AMMONIA & AMINE (GREEN) 

GLOVES: A - VINYL COATED GAUNTLET (YELLOW OR BLACK) 
B - NITRILE RUBBER (BLACK & LABELED) 
C - SILVER SHIELD (SILVER) 
D - NEOPRENE (BLACK & LABELED) 

PROTECTIVE 
COVERALLS: A - TYVEK 1417 (WHITE) 

B - POLYCOATED TYVEK 5417 (YELLOW) 
C - SARANEX W/BOOTS 77415 (WHITE) 
0 - CHEMREL W/BOOTS & HOOD C2D2 (GRAY) 
E - NEOPRENE JACKET OVERALL 

& HOOD W/FACE SHIELD 

PROTECTIVE 
BOOTS: A - TYVEK 414 (WHITE) 

B - POLYCOATED TYVEK 514 (YELLOW) 
C - POLYVINYL SLIPOVER (BLACK) 
0 - NEOPRENE OVERSHOE (TAN) 

SUBSTANCE 

111-40-0 
DIETHYLENE 
THIAMINE 
10O-37-8 
OIETHYLAMINO-
•̂ THANOL 
i1-7B-6 

-fHYL 
ACETATE 
64-17-5 
ETHYL 
ALCOHOL 
100-41-4 
ETHYL 
BENZENE 
107-15-3 
ETHYLENE-
DIAMINE 
107-06-2 
ETHYLENE 
OICHLORIDE 
107-21-1 
ETHYLENE 
GLYCOL 

COMMON NAMES 
OR MIXTURES 

DETA 

ENTEC 947 
DEAF 

ETHANOL 
ENTEC 327 
BUTYL CARBITOL 

DuPONT DCI 6A 
EDA 
CPS-6 
CP5-2 

EDC 
UNIVERSAL FOAM 
3 & Bit (OLD FOAM) 
METHYL CELLOSOLVE 

WARNING 

SKIN, VERY 
LOW EXPOSURE 
LIMIT 

SKIN, LOW 
EXPOSURE LIMIT 

LOW EXPOSURE 
LIMIT 

VERY LOW 
EXPOSURE LIMITS 

VAPOR 

RESPIRATOR 

A 

B 

B 

B 

8 

A 

A 

B 

CARTRIDGE 

D 

A 

A 

A 

A 

D 

A 

A 

aOVES 

D 

B 

C 

D 

C 

D 

C 

A 

PROTECTIVE 
SUIT 

E 

8 

D 

B 

D 

C 

D 

c 

PROTECTIVE 
BOOT 

D 

B OR C 

8 OR C 

. y 

I 



GROUP; SUBSTANCES COVERED UNDER THRESHOLD LIMIT VALUES 

"INSPIRATOR; A - WILLSON MODEL 1700 FULL FACE MASK 
B - WILLSON MODEL 1200 HALF FACE MASK 
C - 8710 NON TOXIC PARTICLE MASK 

CARTRIDGE: A - WILLSON R-21 ORGANIC VAPORS (BLACK) 
8 - WILLSON R-25 BROMINE, CHLORIDE & 

ORGANIC VAPCWS (YELLOW) 
C - WILLSON R-26 FORMALDEHYDE & (WHITE) 

ACID GASES 
D - WILLSON R-24 AMMONIA & AMINE (GREEN) 

GLOVES: A - VINYL COATED GAUNTLET (YELLOW OR BLACK) 
B - NITRILE RUBBER (BLACK & LABELED) 
C - SILVER SHIELD (SILVER) 
D - ICOPRENE (BLACK & LABELED) 

PROTECTIVE 
COVERALLS: 

PROTECTIVE 
BOOTS: 

JUNE 1990 
PAGE 5 OF 

A - TYVEK 1417 (WHITE) 
B - POLYCOATED TYVEK 5417 (YELLOW) 
C - SARANEX W/BOOTS 77415 (WHUE) 
D - CHEMREL W/BOOTS & HOOD C202 ( 
E - NEOPRENE JACKET OVERALL 

& HOOD W/FACE SHIELD 

A - TYVEK 414 (WHITE) 
B '- POLYCOATED TYVEK 514 (YELLOW) 
C - POLYVINYL SLIPOVER (BLACK) 
D - NEOPRENE OVERSHOE (TAN) 

I 
I 

GRAII 

I 
I 
I 

aJBSTANCE 

60-29-7 
ETHYL 
ETHER 

50-00-0 
FORMALDEHYDE 

64-18-6 
FORMIC 
ACID 

98-01-1 
FORFURAL 

98-00-0 
FURFURAL 
ALCOHOL 

8006-61 
GA.S01,B£ 

110-80-5 
GLYCOl ETHER 

COMMON.NAMES. 
OR MIXTURES 

FB 905 
FB 905-21, 
FB 983 

QUACOOR 1220 
RESIN 

FA, QUACMR 1001 
KOLD CURE 1-M 
FB 905, FB 905-21 
FB 963, QUACOOR 
1300 RESIN, 
QUACOOR 1200 RESIN 

GAS 

2-ETHOXYETHANDL 

WARNING 

VERY LOW 
EXPOSURE LIMIT 
SUSPECTED 
CARCINOGEN 

LOW EXPOSURE 
LIMIT 

SKIN, LOW 
EXPOSURE LIMIT 

SKIN 
LOW EXPOSURE 
LIMIT 

SKIN 

RESPIRATOR 

B 

A 

A 

8 

B 

B 

B 

CARTRIDGE 

A 

C 

C 

A 

A 

A 

A 

GLOVES 

C 

B 

D 

C 

C 

B 

A 

PROTECTIVE 
.SUIT 

C 

B 

D 

B 

B 

A 

A 

PROTECTIVEjB 

BOOT 1 

B • 

• 

8 OR C H 

B OR C B 

A OR C H 

A OR C 

I 
I 
I 



GROUP: SUBSTANCES COVERED UNDER THRESHOLD LIMIT VALUES JUNE 1990 
PAGE B OF 

.ESPIRATOR: 

CARTRIDGE; 

A - WILLSON MODEL 1700 FULL FACE MASK 
B - WILLSON MODEL 1200 HALF FACE MASK 
C - 8710 NON TOXIC PARTICLE MASK 

GLOVES; 

A - WILLSON R-21 
B - WILLSON R-25 

C - WILLSON R-2B 

D - WILLSON R-24 

ORGANIC VAPORS (BLACK) 
BROMINE, CHLORIDE & 
ORGANIC VAPORS (YELLOW) 
FORMALDEHYDE & (WHITE) 
ACID GASES 
AMMONIA & AMINE (GREEN) 

A - VINYL COATED GAUNTLET (YELLOW OR BLACK) 
B - NITRILE RUBBER (BLACK & LABELED) 
C - SILVER SHIELD (SILVER) 
0 - NEOPRENE (BLACK & LABELED) 

PROTECTIVE 
COVERALLS; A - TYVEK 1417 (WHITE) 

B - POLYCOATED TYVEK 5417 (YELLOW) 
C - SARANEX W/BOOTS 77415 (WHITE) 
D - CHEMREL W/BOOTS & HOOD C202 (GRAY) 
E - NEOPRENE JACKET OVERALL 

4 HOOD W/FACE SHIELD 

PROTECTIVE 
BOOTS: A - TYVEK 414 (WHITE) 

B - POLYCOATED TYVEK 514 (YELLOW) 
C - POLYVINYL a.IPOVER (BLACK) 
D - ICOPRENE OVERSHOE (TAN) 

SUBSTANCE 

142-82-5 
HEPTANE 

110-54-4 
HEXANE 

17-41-5 
riEXYLENE 
GLYCOL 

74-90-8 
HYDROGEN 
CYANIDE 

7722-84-1 
HYDROIZN 
PEROXIDE 

123-31-9 
HYDROQUINONE 

78-83-1 
ISOBUTYL 
ALCOHOL 

7B-59-1 
ISOPHORONE 

COMMON NAMES 
OR MIXTURES 

n-HEPTANE 

n-HEXANE 

UNIVERSAL FOAM 
3 4 BJt (OLD FOAM) 

INOCDIENT OF 
DIBASIC ESTER 

PEROXIDE 

108-46-3 
RESORCINOL 

IBA 
1S08UTAN0L 

WARNING 

VAPOR 

LOW EXPOajRE 
LEVEL 
SKIN 

VERY LOW 
EXPOSURE LIMII 

LOW EXPOSURE 
LEVa 

LOW EXPOSURE 
LIMIT 

RESPIRATOR 

B 

8 

B 

A 

8 

B 

B 

B 

CARTRIDGE 

A 

A 

A 

C 

A 

A 

A 

A 

GLOVES 

B 

C 

A 

A 

B 

D 

8 

D 

PROTECTIVE 
SUIT 

B 

D 

C 

B 

B 

8 

A 

A 

PROTECTIVE 
BOOT 

B OR C 

B or C 

B OR C 

B OR C 

A OR C 

A OR C 



GROUP: SUBSTANCES COVERED U^DER THRESHOLD LIMIT VALUES 

.^SPIRATQR; A - WILLSON MODEL 17C0 FULL FACE MASK 
B - WILLSON raDOEL 1200 HALF FACE MASK 
C - 8710 NON TOXIC PARTiaE MASK 

CARTRIDGE; A - WILLSON R-21 ORGANIC VAPORS (BLACK) 
8 - WILLSON R-25 BROMINE, CHLORIDE & 

ORGANIC VAPORS (YELLOW) 
C - WILLSON R-2B FORMALDEHYDE & (WHITE) 

ACID GASES 
D - WILLSON R-24 AMMONIA & AMINE (GREEN) 

GLOVES; A - VINYL COATED GAUNTLET (YELLOW OR BLACK) 
B - NITRILE RUBBER (BLACK & LASaED) 
C - SILVER SHIELD (SILVER) 
D - NEOPRENE (BLACK & LABaED) 

SUBSTANCE 

108-21-4 
ISOPROPYL 
ACETATE 

67-63-0 
TSOPROPYL 
.COHOL 

LACQUER 
THINNER 

64742-89-8 
LACTOL 
SPIRITS 

108-31-6 
MALEIC 
AfHYDRIDE 

79-20-9 
METHYL ACETATE 

96-33-3 
METHYL 
ACRYUTE 

COMMON NAMES 
OR MIXTURES 

IPA 
ENTEC 327 

ACETONE, TOLUENE 
METHANOL, MIBK 
XYLECE, MEK 
BUTYL CEaOSOLVE 

CYaOHEXANE * 
HEPTANE 
fCTHYLCYCOHEXANE 
TOLUENE 

MA 

WARNING 

VERY LOW 
EXPOSURE 
LIMIT 

LOW EXPOSURE 
LEvas 
SKIN 

RESPIRATOR 

B 

8 

B 

B 

A 

B 

B 

PROTECTIVE 
COVERALLS: 

PROTECTIVE 
BOOTS: 

CARTRIDGE 

A 

A 

A 

A 

A 

A 

A 

JUNE 1990 
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A - TYVEK 1417 (WHITE) • 
B - POLYCOATED TYVEK 5417 (YELLOW) | 
C - SARANEX W/BOOTS 77415 (WHITE) 
D - CHEMRa W/BOOTS & HOOD C2D2 ( G R A U 
E - NEOPRENE JACKET OVERALL I 

i HOOD W/FACE SHiaO • 

A - TYVEK 414 (WHITE) | 
B - POLYCOATED TYVEK 514 (YEaOW) 
C - POLYVINYL SLIPOVER (BLACK) • 
D - NEOPREfC OVERSHOE (TAN) 1 

• 
GLOVES 

A 

A 

C 

C 

0 

8 

B 

PROTECnVE 
SUIT 

A 

A 

D 

D 

8 

8 

B 

PROTECTIVEH 
BOOT 

A OR (^ 

A OR C B 

--•• B 

B OR J| 

B OR (^ 

8 OR ll 

1 

1 
1 



GROUP: SUBSTANCES COVERED UNDER THRESHOLD LIMIT VALUES 

"ESPIRATOR; 

CARTRIDGE: 

WILLSON MDOa 1700 FULL FACE MASK 
WILLSON MODEL 1200 HALF FACE MASK 
8710 NON TOXIC PARTICLE MASK 

PROTECTIVE 
COVERALLS: 

WILLSON R-21 
WILLSON R-25 

WILLSON R-2B 

WILLSON R-24 

ORGANIC VAPORS (BLACK) 
BROMINE, CHLORIDE i 
ORGANIC. VAPORS (YEaOW) 
FORMALDEHYDE & (WHITE) 
ACID GASES 
AMMONIA & AMINE (GREEN) 

PROTECTIVE 
BOOTS; 

GLOVES: A - VINYL COATED GAUNTLET (YaLOW OR BLACK) 
B - NITRILE RUBKR (aACK & LABaED) 
C - SILVER SHiaO (SILVER) 
D - NEOPRENE (BLACK & LABaED) 

JUNE 1990 
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A - TYVEK 1417 (WHITE) 
B - POLYCOATED TYVEK 5417 (YELLOW) 
C - SARANEX W/BOOTS 77415 (WHITE) 
D - CHEMRa W/BOOTS & HOOD C202 (GRAY) 
E - NEOPRENE JACKET OVERALL 

4 HOOD W/FACE SHIELD 

A - TYVEK 414 (WHITE) 
B - POLYCOATED TYVEK 514 (YEaOW) 
C - POLYVINYL SLIPOVER (aACK) 
D - NEOPRENE OVERSHOE (TAN) 

SUBSTANCE 

67-56-14 
MLIHANOL 

71-55-6 
METHYL 
ILOROFORM 

108-87-2 
METHYLCYaO-

75-09-2 
METHYLENE 
CHLORIDE 

78-93-3 
METHYL 
ETHYL KETONE 

108-10-1 
METHYL 
ISOBUTYL 
KETONE 

91-20-3 
NAPHTHALENE 

COMMON. NAMES 
OR MIXTURES 

METHYL ALCOHOL 
CELTONE (ACETONE) 
SODIUM, METHYUTE 
SILANE 1160 

1,1,1 TRI . 
AND/OR 
(FREON) 

LACTOL 
SPIRITS 

• 

MEK 
2-BUTANONE 

MIBK 
HEXONE 

A-8091 NALCO 
1 A-e065 5451 
MARKER MP 

! SOLV G 

WARNING 

SKIN 

SUSPECTED 
CARCINOGEN 

LOU EXPOSURE 
LEvas 

RESPIRATOR 

B 

B 

B 

B 

B 

a 

8 

; CARTRIDGE 

A 

A 

A 

A 

A 

A 

A 1 

aovES 

0 

c 

8 

C 

D 

B 

S 
I 

1 PROTECTIVE 
SUIT 

C 

D 

D 

D 

D 

C 

0 
1 

1 PROTECTIVE 
ROOT 



GROUP: SUBSTANCES COVERED UNDER THRESHOLD LIMIT VALUES 

"SPIRATOR; A - WILLSON MODEL 1700 FULL FACE MASK 
8 - WiaSON MODEL 1200 HALF FACE MASK 
C - 8710 NON TOXIC PARTICLE MASK 

CARTRIDGE: A - WILLSON R-21 ORGANIC VAPORS (BLACK) 
8 - WILLStW R-25 BROMINE, CHLORIDE 4 

ORGANIC VAPORS (YEaoU) 
C - WILLSON R-26 FORMALKHYOE 4 (WHITE) 

ACID GASES 
D - WILLSON R-24 AMMONIA 4 AMINE (GREEN) 

GLOVES; A - VINYL COATED GAUNTLET (YaLOW OR aACK) 
B - NITRILE RUBBER (BLACK 4 LABELED) 
C - SILVER SHin n (SILVER) 
D - NEOPRENE (BLACK 4 URFl ED) 

SUBSTANCE 

7440-02-0 
NICKEL, 
SOLUaE 
COMPOUND 

7697-37-2 
"TTRIC ACID 

.J-52-5 
NITROCTHANE 

144-82-7 
OXALIC 
ACID 

127-18-4 
PERCHLORO
ETHYLENE • 

7B64-38-2 
PHOSPHORIC 
ACID 

7723-14-0 
PHOSPHORUS 
(YEaow) 

1310-58-3 
POTASSIUM 
HYDHUXIDE 

COMMON NAMES 
OR MIXTURES 

,\T33-67-3 
NICKa CARBONATE 
373-02-4 
NICKa ACETATE 

PERC 

• 

ENTEC 351 
ENTEC 356 

WARNING RESPIRATOR 

LOW EXPOSURE 
LEvas 

VERY LOW 
EXPOSURE LEVELS 

VERY LOW 
EXPOSURE LIMIT 

VERY LOW 
EXPOSURE LIMIT 

VERY LOW 
EXPOSURE 
LEVELS 

LOW EXPOSURE 
LIMIT 

C 

A 

8 

C 

B 

B 

C 

8 

1 

PROTECTIVE 
COVERALLS; 

PROTECTIVE 
BOOTS: 

CARTRIDGE 

_--., 

C 

A 

A 

C 

-

: A 

JUNE 1990 
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A - TYVEK 1417 (WHITE) 
B - POLYCOATED TYVEK 5417 (YELLOW) • 
C - SARANEX W/BOOTS 77415 (WHITE) | 
0 - CHEMRa W/BOOTS 4 HOOD C202 (GRAY) 
E - NEOPRENE JACKET OVERALL mt 

4 HOOD W/FACE SHiaO I 

A - TYVEK 414 (WHITE) I 
B - POLYCOATED TYVEK 514 (YEaOU) • 
C - PaYVINYL aiPOVER (aACK) 
D - NEOPRENE OVERSHOE (TAN) • 

GLOVES 

A 

D 

D 

D 

C 

B 

A 

0 

PROTECTIVE 
SUIT 

A 

0 

D 

B 

0 

B 

A 

D 

PROTECTIVE • 
BOOT • 

A OR C a 

B OR C 

1 

B m cl 

A OR c | 



GROUP: ajBSTANCES COVERED UNDER THRESHOLD LIMIT VALUES JUNE 1990 
PAGE 10 OF 

^ 

RESPIRATOR; 

CARTRIDGE! 

A -
8 -
C -

A -
B -

C -

D -

WILLSON MODEL 1700 FULL FACE MASK 
WiaSON MODEL 1200 HALF FACE MASK 
8710 NON TOXIC PARTiaE MASK 

WILLSON R-21 ORGANIC VAPORS (aACK) 
WILLSON R-25 BROMINE, CHLORIDE 4 

ORGANIC \IPPORS (YEaOW) 
WILLSON R-2B FORMALDEHYDE 4 (WHITE) 

ACID GASES 
WILLSON R-24 AMMONIA 4 AMINE (GREEN) 

PROTECTIVE 
COVERALLS: 

PROTECTIVE 
BOOTS: 

GLOVES: A - VINYL COATED GAUNTLET (YELLOW OR BLACK) 
8 - NITRILE RUBBER (BLACK 4 LABELED) 
C - SILVER SHIELD (SILVER) 
D - NEOPRENE (aACK 4 UBELED) 

A - TYVEK 1417 (WHITE) 
B - POLYCOATED TYVEK 5417 (YELLOW) 
C - SARA^EX W/BOOTS 77415 (WHITE) 
D - CHEMRa W/BOOTS 4 HOOD C202 (GRAY) 
E - NEOPRENE JACKET OVERALL 

4 HOOD W/FACE SHiaO 

A - TYVEK 414 (WHITE) 
B - PaYCOATED TYVEK 514 (YEaOW) 
C - POLYVINYL aiPOVER (aACK) 
D - NEOPRENE OVERSHOE (TAN) 

SUBSTANCE 

109-60-4 
PROPYL 
ACETATE 

107-98-2 
PROPYLENE 
GLYCOL 

310-73-2 
SODIUM 
HYDROXIDE 

lOB-46-3 
RESORCINOL 

8052-41-3 
STODDARD 
SOLVENT 

100-42-5 
STYRENE 

7664-93-9 
.SULFURIC 
ACID 

109-99-9 
TE7RAHYDR0-
FIWAN 

COMMON .NAI^S 
OR MIXTURES 

n-PROPYL 
ACETATE 

CAUSTIC 

HYDROQUINONE 
123-31-9 

, 

WARNING 

LOW EXPOSURE 
LIMIT 

LOW EXPOSURE 
LIMIT 

VERY LOW 
EXPOSURE LIMIT 

RESPIRATOR 

B 

B 

B 

B 

B 

B 

A 

B 

CARTRIDGE 

A . 

A 

A 

A 

A 

A 

C 

A 

GLOVES 

C 

D 

D 

D 

8 

8 

D 

C 

PROTECTIVE 
SUIT 

8 

' C 

c 

8 

B 

C 

C 

C 

PROTECTIVE 
BOOT 

' B OR C 

B OR C 

B OR C 

B OR C 

file:///IPPORS


GROUP; SUBSTANCES COVERED UNDER THRESHOLD LIMIT VALUES 

.SPIRATOR; A - WILLSON MDOa 1700 FUa FACE MASK 
B - WILLSON MOOa 1200 HALF FACE MASK 
C - 8710 NON TOXIC PARTICLE MASK 

CARTRIDGE: A - WILLSON R-21 ORGANIC VAPORS (aACK) 
B - WILLSON R-25 BROMINE, CHLORIDE 4 

ORGANIC VAPORS (YEaOW) 
C - WILLSON R-26 FORMALDEHYDE 4 (WHITE) 

ACID GASES 
0 - WILLSON R-24 AMMONIA 4 AMINE (GRKN) 

GLOVES; A - VINYL COAItD GAUNTLET (YELLOW OR BLACK) 
8 - NITRILE RUBBER (BUCK 4 LABaED) 
C - SILVER SHin n (SILVER) 
D - NEOPRENE (aACK 4 LABaED) 

SUBSTANCE 

108-88-3 
TOLUENE 

79-01-6 
TRICHLORO
ETHYLENE 

121-44-8 
TRIETHYLAMINE 

25551-13-7 
TRIMETHYL 
BENZENE 

8032-32-4 
VM 4 P 

13.10-20-7 
XYLENE 

COMMON NAMES 
OR MIXTURES 

TRI 

C-9 
PANALENE 
SOLV G 

NAPHTHA 

A-595 DuPONT 
T-245 CI 6-A 
A-65B7 A-6976 
A-596 A-7505 
C-9 

WARNIIC 

LOW 
EXPOSURE 
LEVEL 

RESPIRATOR 

' B 

• 

8 

A 

B 

B 

B 

PROTECTIVE 
COVERALLS: 

PROTECTIVE 
BOOTS: 

CARTRIDGE 

A 

A 

D 

A 

A 

A ! 

1 
JUNE 1990 
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A - TYVEK 1417 (WHITE) m 
B - POLYCOATED TYVEK 5417 (YELLOW) 1 
C - SARANEX W/BOOTS 77415 (WHITE) 
D - CHEMRa W/BOOTS 4 HOOD C2D2 (GRAYi 
E - NEOPRENE JACKET OVERALL 1 

4 HOOD W/FACE SHIELD • 

A - TYVEK 414 (WHITE) | 
B - POLYCOATED TYVEK 514 (YEaOW) 
C - POLYVINYL aiPOVER (aACK) . 
D - NEOPRENE OVERSHOE (TAN) 1 

• 
GLOVES 

C 

C 

0 

8 

B 

B 

PROTECTIVE 
SUIT 

0 

D 

C 

0 

B 

0 

PROTECTIVE"* 
BOOT 

• 

B OR C _ 
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RESPIRATOR; A - WiaSON MODEL 1700 FUa FACE MASK 
B - WiaSDN MODEL 1200 HALF FACE MASK 
C - 8710 NON TOXIC PARTiaE MASK 

.RTRIDGE: A - WILLSON R-21 ORGANIC VAPORS (BLACK) 
8 - WILLSCW R-25 BROMINE, CHLORIDE 4 

ORGANIC VAPORS (YEaOW) 
C - WILLSON R-26 FORMALDEHYDE 4 (WHITE) 

ACID GASES ' 
0 - WILLSON R-24 AMMONIA 4 AMINE (GREEN) 

GLOVES: A - VINYL COATED GAUNTLET (YaLOW OR aACK) 
B - NITRILE RUBBER (BUCK 4 LABELED) 
C - SILVER SHIELD (SILVER) 
D - NEOPRENE (aACK 4 UBELED) 

PROTECTIVE 
COVERALLS; A - TYVEK 1417 (WHITE) 

B - POLYCOATED TYVEK 5417 (YELLOW) 
C - SARANEX W/BOOTS 77415 (WHITE) 
D - CHEMRa W/BOOTS 4 HOOD C202 (GRAY) 
E - NEOPRENE JACKET OVERALL 

4 HOOD W/FACE SHIELD 

PROTECTIVE 
BOOTS; A - TYVEK 414 (WHITE) 

8 - PayCOATEO TYVEK 514 (YEaOU) 
C - POLYVINYL aiPOVER (aACK) 
D - NEOPRENE OVERSHOE (TAN) 

SUBSTANCE 

ALFOL 6 

68477-31-6 
AMOCO A-575 

AMOCO A-595 

'MOCO A-6604 

AMOCO A-6603 

AMOCn A-6805 

AMOCO A-547D 

AMOCO A-6976 

AMOnn A-8065 

COMMON NAMES 

OR MIXTURES 

1-HEXANOL 

SUBSTANCES 

INaUDED 

1330-20-7 

XYLENE 

INaUDED 

8008-20-6 

KEROSENE 

ajBSTANCES 

INai iJED 

8008-20-6 
KEROSENE 

SUBSTANCES . 
IMXUDED 

8008-20-6 

KEROSENE 

SUBSTANCES 

INaUDED 

8tXJ8-20-6 
KEROSENE 

SUBSTANCES 

INaUDED 

l,T30-2D-7 

XYLENE 

2551-13-7 

TRIMETHYLBENZENE 

98-82-8 
ClOTENE 

SUBSTANCES 
INaUDED 

91-20-3 

NAPHTHALENE 

WARNING 

SKIN 

LOW 

EXPOSURE 

LEVELS 

RESPIRATOR 

8 

B 

B 

8 

B 

8 

B 

B 

B 

CARTRIDGE 

A 

A 

A 

A 

A 

A 

A 

A 

A 

aOVES 

A 

A 

B 

B 

B 

B 

B 

B 

B 

PROTECTIVE 

SUIT 

A 

A 

1 0 

B 

B 

B 

B 

0 

D 

PROTECTIVE 

BOOT 

A OR C 

A OR C 

B OR C 

B OR C 

8 OR C 

B OR C 



RESPIRATOR; 

.RTRIDGE; 

A - wiasoN Mooa 170D F u a FACE MASK 
B - WILLSON mooa 1200 HALF FACE MASK 
C - 8710 NCW TOXIC PARTICLE MASK 

A - WiaSON R-21 
B - WILLSON R-25 

WILLSON R-26 

WILLSON R-24 

ORGANIC VAPORS (aACK) 
BROMINE, CHLORIDE 4 
ORGANIC VAPORS (YEaOW) 
FORMALDEHYDE 4 (WHITE) 
ACID GASES 
AMMONIA 4 AMINE (GREEN) 

GLOVES; - A - VINYL COATED GAIWTLET (YELLOW OR aACK) 
B - NITRILE RUBBER (BUCK 4 LABELED) 
C - SILVER SHIELD (SILVER) 
D - NEOPRENE (aACK 4 LABaED) 

PAGE 13 Qr 

PROTECTIVE 
COVERALLS: A - TYVEK 1417 (WHITE) 

B - POLYCOATED TYVEK 5417 (YELLOW) 
C - SARANEX W/BOOTS 77415 (WHITE) 
D - CHEMRa W/BOOTS 4 HOOD C202 (GRAY) 
E - NEOPREAE JACKET OVERALL 

4 HOOD W/FACE SHiaO 

PROTECTIVE 
BOOTS; A - TYVEK 414 (WHITE) 

B - POLYCOATED TYVEK 514 (YEUOW) 
C - PaYVINYL.SLIPOVER (aACK) 
D - NEOPREfC OVERSHOE (TAN) 

I 
I 
0 

I 
I 
I 

SUBSTANCE 

AMOCO A-5455 

AMOCO A-6444 

AMOCO A-596 

AMOCO 182 
AMOCO A-160 

477-31-6 
.lOCO A-6706 
68477-31-6 
AMOCO A-6714 
AMOCO 8091 

AMOCO A-7505 

64742-94-5 
AMOCO SOLV G 

ANTI-FOAM 
61790-33-8 

•̂ EENT 

17194-00-2 
BARIUM 
OCTAHYDRATE 
BARQUAT 
MS-100 

COMMON NAMES 
OR MIXTURES 

8012-95-1 
OIL MIST MINERAL 
8012-95-1 
OIL MIST MINERAL 
SUBSTANCES 
INCLUDED 
1330-20-7 
XYLE^E 

SUBSTANCES 
INaUDED 
26952-21-6 
ISO-DCTYL ' 
ALCOHOL 
91-20-3 
NAPHTHALENE 
2551-13-7 
TRIMETHYLBENZENE 
SUBSTANCES 
INCLUDED 
1330-20-7 
XYLENE 
SUBSTANCES 
INaUDEP 
91-20-3 
NAPHTHALENE 
2551-13-7 
TRIMETHYLBENZENE 
AFS 

AmONIA - LOW 
EXPOSURE LIMIT 

W D . WATER 
SOLUBLE 

WARNING 

LOW 
EXPOSURE LIMIT 
LOW 
EXPOSURE LIMIT! 

LOW EXPOSURE 
LEvas 
SKIN 

LOW EXPOSURE 
LEVELS 

FIRE FREES 
7664-41-7 
AMMONIA 

BARIUM - LOW 
EXPOSURE LIMIT 

SKIN 

ASPIRATOR 

C 

C 

B 
B 
B 

B 

B 

B 

8 

B 
8 

A 

C 

-

CARTRIDGE 

.*.» 

A 
A 
A 

A 

A 

A 

A 

• 

A 
A 1 

D 

-

aovEs 

A 

A 

B 
A 
A 

A 

A 

8 

B 

B 
A 

D 

A 

D 

PROTECTIVE 
SUIT 

A 

A 

D 
A 
A 

A 

A 

D 

D 

0 
A 

D 

B 

A 

• 
PROTECTIVE • 

BOOT • 

1 
A OR C • 

A OR c a 

1 
— 1 
A OR C • 
A OR C 

A OR c | 

A OR C 1 
1 

J 
1 
1 

„l 
A OR C 

1 
A OR C 

• 
J B OR cT 

A OR cfl 
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RESPIRATOR: 

•rtRTRlDGE: 

ft - WILLSON MOOa 1700 FUU FACE MASK 

8 - w i a s o N Mooa 1200 HALF FACE MASK 

C - 8710 NON TOXIC PARTICLE MASK 

PROTECTIVE 
COVERALLS: 

A - WILLSON R-21 
B - WILLSON R-25 

C - WILLSON R-26 

D - WILLSON R-24 

OTIGANIC VAPORS (aACK) 
BROMI^E, CHLORIDE 4 
ORGANIC VAPORS (YEaOW) 
FORMALDEHYDE 4 (WHITE) 
ACID GASES 
AMMONIA 4 AMINE (GREEN) 

PROTECTIVE 
BOOTS: 

GLOVES; A - VINYL COATED GAUNTLET (YELLOW OR aACK) 
B - NITRILE RUBBER (BUCK 4 LABELED) 
C - SILVER SHIELD (SILVER) 
D - NEOPRENE (aACK 4 UBELED) 

A - TYVEK 1417 (WHITE) 
B - POLYCOATED TYVEK 5417 (YaLOW) 
C - SARANEX W/BOOTS 77415 (WHITE) 
D - CHEMRa W/BOOTS 4 HOOD C202 (GRAY) 
E - NEOPRENE JACKET OVERALL 

4 HOOD W/FACE SHiao 

A - TYVEK 414 (WHITE) 
8 - PaYCOATED TYVEK 514 (YEaOU) 
C - POLYVINYL aiPOVER (aACK) 
D - NEOPf^NE OVER^^OE (TAN) 

SUBSTANCE 

100-51-6 
BENZYL 
ALCona 

nOO-111-762 
BUTYL 
CELLOSOLVE 

112-07-2 
•̂ UTYL 
.LLOSOLVE 

ACETATE 

20427-59-2 
COPPER 
HYDRATE 

DIBASIC 
ESTER 

96-13-9 
DIBROMO-
PROPANOL 

DU PONT DCI 6A 

ENTEC 733 

COMMON NAMES 
OR MIXTURES 

. SUBSTANCE 
INnilOFS 
74-90-8 
HYDROGEN CYANIDE 

QUACOUH 1220 FR 
RESIN 

SUBSTANCE 
INaUOES 
1330-20-7 
XYLEIC 
100-41-4 
ETHYL BENZENE 

WARNING 

DUST 

RESPIRATOR 

B 

8 

B 

C 

A 

8 

B 

C 

CARTRIDGE 

A 

A 

A 

-

C 

A 

A 

GLOVES 

A 

B 

B 

A 

A 

A 

C 

A 

PROTECTIVE 
SUIT 

B 

C 

C 

A 

8 

8 

0 

A 

PROTECTIVE 
BOOT 

B OR C 

A OR C 

8 OR C 

B 

A OR C 



GROUP: SUBSTANCES COVERED UNDER THRESHOLD LIMIT VALUES 

.ESPIRATOR: A - WILLSON MODEL 1700 FULL FACE MASK 
B - WiaSON (TOEL 1200 HALF FACE MASK 
C - 8710 NON TOXIC PARTICLE MASK 

CARTRIDGE: A - WILLSON R-21 ORGANIC VAPORS (BLACK) 
B - WILLSON R-25 BROMINE, CHLORIDE 4 

ORGANIC VAPORS (YEaow) 
C - WILLSON R-26 FORMALDEHYDE 4 (WHITE) 

ACID GASES 
D - WILLSON R-24 AMMONIA 4 AMINE (GREEN) 

GLOVES; A - VINYL COATED GAUNTLET (YaLOW OR aACK) 
8 - NITRILE RUBBER (BUCK 4 LABELED) 
C - SILVER SHiaO (SILVER) 
D - NEOPRENE (aACK 4 LABEI ED) 

SUBSTANCE 

ENTEC 321 

ENTEC 327 

ENTEC 947 

ENTEC CPS-2 

ENTEC 355 

ENTEC 717 

[COMMON NAMES 
OR MIXTURES 

SUBSTANCES 
INaUDED 
64-17-5 
ETHYL ALCOHOL 
67-63-0 
ISOPROPYL 
ALCOHOL 

ajBSTANaS 
INCLLDED 
100-37-8 
DIETHYLAMINol 
ETHANOL 
108-91-8 
CYaOHEXYLAMINE 

SUBSTANCES 
IICLUDEO 
107-15-3 
ETHYLENEDIAMINE 

SUBSTANCES 
INCLUDED 
1310-58-3 
POTASSIUM 
HYDROXIDE 

WARNING 

SKIN 
LOU EXPOSURE 
LIMIT 

LOU 
EXPOSURE 
LIMIT 

LOW 
EXPOSURE 
LIMIT 

RESPIRATOR 

B 

B 

A 

B 

B 

B 

PROTECTIVE 
COVERALLS; 

PROTECTIVE 
BOOTS; 

CARTRIDGE 

: A 

A 

A 

A 

A 

A 

JUNE 1990 m 
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A - TYVEK 1417 (WHITE) 1 
B - POLYCOATED TYVEK 5417 (YELLOW) • 
C - SARANEX W/BOOTS 77415 (WHITE) 
D - CHEMRa W/BOOTS 4 HOOD C202 (GRAY* 
E - NEDPREf£ JACKET OVERALL | 

4 HOOD W/FACE SHiaO 

A - TYVEK 414 (WHITE) " 
8 - POLYCOATED TYVEK 514 (YELLOW) 
C - POLYVINYL SLIPOVER (aACK) • 
D - NEOPREIC DVERSHC£ (TAN) 1 

GLOVES 

A 

D 

C 

0 

0 

A 

PROTECTIVE 
SUIT 

A 

B 

D 

C 

0 

A 

PROTECTIVE " 
BOOT 

A DR C • 

B OR C 

• 

1 

A • 

M 



GROUP: SUBSTANCES COVERED LfJDER THRESHOLD LIMIT VALUES JUNE 1990 
PAGE 16 CF 

"SPIRATOR: 

CARTRIDGE: 

A - WILLSON MOOa 1700 FULL FACE MASK 
B - WILLSON MODEL 1200 HALF FACE MASK 
C - 8710 NON TOXIC PARTICLE MASK 

PROTECTIVE 
COVERALLS: 

UiaSON R-21 
WILLSON R-25 

WILLSON R-26 

WILLSON R-24 

ORGANIC VAPORS (aACK) 
BROniNE, CHLORIDE 4 
ORGANIC VAPORS (YEaOW) 
FORMALDEHYDE 4 (WHITE) 
ACID GASES 
AMMONIA 4 AMINE (GRaN) 

PROTECTIVE 
BOOTS: 

GLOVES: A - VINYL COATED GAUNTLET (YELLOW OR BLACK) 
B - NITRILE RUBBER (BUCK 4 LABaED) 
C - SILVER SHIELD (SILVER) 
D - NEOPRErE (BUCK 4 U B a E D ) 

A - TYVEK 1417 (WHITE) 
8 - POLYCOATED TYVEK 5417 (YELLOW) 
C - SARANEX W/BOOTS 77415 (WHITE) 
D - CHEMRa W/BOOTS 4 HOOD C202 (GRAY) 
E - NEOPRENE JACKET OVERALL 

4 HOOD W/FACE SHIELD 

A - TYVEK 414 (WHITE) 
B - POLYCOATED TYVEK 514 (YEaOW) 
C - POLYVINYL aiPOVER (BLACK) 
D - NEOPRENE OVERSHOE (TAN) 

SUBSTANCE 

ENTEC CPS-6 

ENTEC 234 

ENTEC 352 

ENTEC 351 

2-ETHYLHEXOIC 
ACID 

64742-54-7 
EXXON 150 

64742-54-7 
EXXON 600 

COMMON NAMES 
OR MIXTURES 

SUBSTANCES 
INaUDED 
107-15-3 
ETHYLENE DIAMINE 

SUBSTANCES 
INaiDED 
8012-95-1 
OIL MIST(MINERAL) 

SUBSTANCES 
INCLUDED 
1310-58-3 
POTASSIUM 
HYDROXIDE " 

SUBSTANCE 
INaUDES 
1310-58-3 
POTASSIUM 
HYDROXIDE 

, 

OIL MIST 

OIL MIST 

WARNING 

LOW 
EXPOSURE 
LIMIT 

inw 
EXPOSURE 
LIMIT 

LOW 
EXPOSURE 
LIMIT 

LOU 
EXPOSURE 
LIMIT 

LOU 
EXPOSURE LEVEL 

LOU 
EXPOSURE LIMIT 

RESPIRATOR 

B 

c 

s 

B 

B 

C 

C 

CARTRIDGE 

A 

A 

A 

C 

GLOVES 

D 

A 

D 

D 

B 

A 

A 

PROTECTIVE 
SUIT 

C 

A 

D 

D 

B 
f 

A 

A 

PROTECTIVE 
BOOT 

A OR C 

B OR C 

AOR C 

A OR C 



GROUP: SUBSTANCES COVERED UNDER THRESHOLD LIMIT VALUES 

RESPIRATOR: A - WILLSON MUUEL 1700 FUa FAK MASK 
B - WILLSON MODFI. 1200 HALF FACE MASK 
C - 8710 NON TOXIC PARTICLE MASK 

CARTRIDGE: A - WiaSON R-21 ORGANIC VAPORS (aACK) 
B - WILLSON R-25 BROMINE, CHLORIDE 4 

ORGANIC VAPORS (YEaOW) 
C - WILLSCW R-26 FORMALDEHYDE 4 (WHITE) 

ACID GASES 
D - WILLSON R-24 AMMONIA 4 AMINE (GREEN) 

aOVES; A - VINYL COATED GAUNTLET (YEaOW OR aACK) 
8 - NITRILE RUBBER (BUCK 4 LARR FD) 
C - SILVER SHiaO (SILVER) 
D - NEOPRENE (aACK 4 URFl ED) 

SUBSTANCE 

FB-905 

-905-21 

F8-963 

124-09-4 
HMDA 

;COMMON NAMES 
OR MIXTURES 

SUBSTANCES 
INaUDED 
98-00-0 
FURFURYL 
ALCOHOL 
50-00-0 
FORMALDEHYDE 

SUBSTANCES 
IICLUDEO 
98-00-0 
FURFURYL 
ALCOHOL 
50-00-0 
FORMALDEHYDE 
108-46-3 
RESORCINOL 

SUBSTANCES 
INCLUDED 
9B-CX)-0 
FURFURYL 
ALCOHa 
50-00-0 
FUHMALDEHYDE 

WARNING 

SKIN 
VERY LOW 
EXPOSURE 
LIMIT 
SUSPECTED 

CARCINOGEN 

SKIN 
VERY LOW 
EXPOSURE 
LEVEL 
SUSPECTED 
CARCINOGEN 

SKIN 
VERY LOW 
EXPOSURE 
LIMIT 
SUSPECTED, 
CARCINOGEN 

FIRE FREES 
AMMONIA 
LOU EXPOSURE 
LIMIT 

RESPIRATOR 

A 

A 

A 

A 

PROTECTIVE 
COVERAaS; 

PROTECTIVE 
BOOTS; 

CARTRIDGE 

C 

C 

c 

D 

JUNE 1990 1 
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A - TYVEK 1417 (WHITE) 1 
B - PaYCOATED TYVEK 5417 (YFI1 PW) 
C - SARANEX W/BOOTS 77415 (WHITE) • 
D - CHEMRa W/BOOTS 4 HOOD C2D2 ( G R A | 
E - NEOPRENE JACKET OVERALL 

4 HOOD U/FACE SHiaO _ 

A - TYVEK 414 (WHITE) 
B - POLYCOATED TYVEK 514 (YELLOW) • 
C - POLYVINYL aiPOVER (aACK) | 
0 - NEOPHENE OVERSHOE (TAN) 

1 
aovEs 

C 

c 

c 

0 

PROTECTIVE 
SUIT 

8 

B 

8 

D 

PROTECTIVE 
BOOT • 

8 OR d 

B OR c| 

B OR C 
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RESPIRATOR: 

.^TRIDGE: 

GLOVES; 

A - WILLSON MDOa 1700 F U a FAa MASK 
B - WiaSON MODEL 1200 HALF FACE MASK 
C - 8710 NON TOXIC PARTICLE MASK 

A - WiaSON R-21 
B - WILLSON R-25 

C - WILLSmi R-28 

D - WILLSON R-24 

ORGANIC VAPORS (aACK) 
BROMINE, CHLORIDE 4 
ORGANIC VAPORS (YEaOW) 
FORMALDEHYDE 4 (WHITE) 
ACID GASES 
AMMONIA 4 AMINE (GREEN) 

A - VINYL COATED GAUNTLET (YaLOW OR aACK) 
B - NITRILE RUBBER (BUCK 4 UBELED) 
C - SILVER SHIELD (SILVER) 
D - ICDPRENE (aACK 4 LABELED) 

PROTECTIVE 
COVERALLS: A - TYVEK 1417 (WHITE) 

8 - POLYCOATED TYVEK 5417 (YaLOW) 
C - SARANEX W/BOOTS 77415 (WHHE) 
D - CHEMRa W/BOOTS 4 HOOD C2D2 (GRAY) 
E - NEOPRENE JACKET OVERALL 

4 HOOD W/FACE SHIELD 

PROTECTIVE 
BOOTS: A - TYVEK 414 (WHITE) 

B - POLYCOATED TYVEK 514 (YEUOW) 
C - PaYVINYL aiPOVER (aACK) 
0 - NEOPRENE OVERSHOE (TAN) 

'J 

aJBSTANCE 

HMDA 3P0 

68-526-83-0 
ISO-OCTYL 
ALCOHOL 

8008-20-6 
KEROSENE 
K a o CURE 1-M 

MARKER-MP 

109-86-4 
METHYL CELLDSOL 
64742-47-8 
MINERAL SPIRITS 
NALCO 5451 

MOBILARMA 
246 OR 247 

1338-24-5 
NAPHTENIC 
ACID 
T3-67-3 
.CKEL 

CARBONATE 

COMMON NAMES 
OR MIXTURES 

WELL CHEM 1500 

A-8091 
A-6603 A-6605 
MOBILARMA 
246 or 247 
A-6604 A-547D 
Substances 
INaUDED 
98-(X)-0 
FURFURYL 
ALCOHOL 
SUBSTANa 
INCLUDES 
91-20-3 
NAPHTHALENE ' 

JZ 

SUBSTANa 
INCLUDES 
64742-94-5 
NAPHTHA 
91-20-3 
NAPHTHALENE 
SUBSTANCE 
INaUDES 
8008-20-6 
KEROSENE 

NICKa 

WARNING 

FIRE FREES 
AMMONIA 

SKIN 

SKIN 
LOW EXPOSURE 
LIMIT 

LOW EXPOSURE 
LEVELS 

LOU EXPOSURE 
LEvas 

LOW EXPOSURE 
LIMIT 
DUST 
MOD. WATER 
SOLUaE 

RESPIRATK? 

A 

B 

B 

B 

B 

B 

B 

B 

B 

B 

C 

CARTRIDGE , 

D 

A 

A 

A 

A 

A 

A 

A 

A 

A 

— 

GLOVES 

D 

D 

B 

C 

8 

D 

8 

B -

B 

C 

A 

1 PROTECnVE 
SUIT 

D 

A 

B 

B 

D 

C 

D 

D 

8 

8 

A 

1 PROTECTIVE 
8CMDT 

1 . 

A OR C 

1 8 OR C 

B OR C 

___ 

- • • . -

B OR C 

B OR C 

A OR C 



GROUP: SUBSTANCES COVERED UNDER THRESHOLD LIMIT VALUES 

RESPIRATOR: A - WILLSON MODEL 1700 FULL FAa MASK 
B - WILLSON MODEL 1200 HALF FACE MASK 
C - 8710 NON TOXIC PARTICLE MASK 

CARTRIDGE: A - WILLSON R-21 ORGANIC VAPORS (aACK) 
B - WILLSON R-25 BROMINE, CHLORIDE 4 

ORGANIC VAPORS (YEaOW) 
C - WILLSON R-26 FORMALOEHYDE 4 (WHITE) 

ACID GASES -
D - WILLSCW R-24 AMMONIA 4 AMINE (GREEN) 

GLOVES: A - VINYL COATED GAUNTLET (YaLOW OR aACK) 
8 - NITRILE RUBBER (BUCK 4 UBELED) 
C - SILVER SHiaO (SILVER) 
D - NEOPRENE (BLACK 4 LABaED) 

SUBSTANCE 

373-02-4 
NICKEL 
ACETATE 

25145-52-3 
NONYLPHENDL 

. .7-23-4 
NUOPENE 
G-4 

NYLATE 10 

8012-95-1 
OIL MIST 
(MINERAL) 

112-80-1 
OLEIC 
ACID 

13,11-39-7 
PHENOL-
SULFONIC ACID 

108-65-6 
PM ACETATE 

COTTON NAMES 
OR MIXTURES 

NICKEL 

COPPER-8-
QUINOLINOUTE 

A-5455 
A-6444 

UNITOL 

(TAa OIL FATTY 
ACID) 

WARNING 

LOW EXPOSURE 
LIMIT 
DUST 
MOO. WATER 
SOLUBLE 

LOW EXPOSURE 
LIMIT 

LOW EXPOSURE 
LIMIT 

RESPIRATOR 

B 

A 

C 

B 

C 

C 

B 

B 

PROTECTIVE 
COVERALLS: 

PROTECTIVE 
BOOTS; 

CARTRIDGE 

A 

A 

A 

C 

A 

JUNE 1990 1 
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A - TYVEK 1417 (WHITE) 1 
B - POLYCOATED TYVEK 5417 (YELLOW) 
C - SARANEX W/BOOTS 77415 (WHITE) • 
D - CHEMRa W/BOOTS 4 HOOD C202 (GR/| 
E - NEOPRENE JACKET OVERALL 

4 HOOD W/FACE SHIELD 

A - TYVEK 414 (WHITE) 
B - POLYCOATED TYVEK 514 (YaLOW) • 
C - POLYVINYL SLIPOVER (aACK) | 
D - NEOPRENE OVERSHOE (TAN) 

aovES 

A 

D 

A 

A 

A 

B 

0 

A 

PROTECTIVE 
SUIT 

A 

B 

A 

A 

A 

B 

6 

A 

PROTECTIVE 
BOOT • 

1 
A OR C 

1 
B OR C 

• 

1 
A OR C 

1 
A OR C 

• 
1 

A OR C _ 

1 
• 

B OR c | 

B OR C " 

A QR c l 

1 
1 
1 



GROUP: SUBSTAWaS COVERED UNDER THRESHOLD LIMIT VALUES JUNE 1990 
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RESPIRATOR: 

CARTRIDGE: 

A - WILLSON MQOa 1700 FULL F A a MASK 
B - WILLSON MODEL 1200 HALF F A a MASK 
C - 8710 NON TOXIC PARTICLE MASK 

PROTECTIVE 
COVERALLS: 

GLOVES; 

A - WiaSON R-21 
8 - WILLSON R-25 

C - WILLSON R-26 

D - WILLSON R-24 

ORGANIC VAPORS (aACK) 
BROMINE, CHLORIDE 4 
ORGANIC VAPORS (YEaOW) 
FORMALDEHYDE 4 (WHITE) 
ACID GASES 
AMMONIA 4 AMINE (GREEN) 

PROTECTIVE 
BOOTS; 

A - VINYL COATED GAUNTUT (YELLOW OR aACK) 
8 - NITRILE RUBBER (BUCK 4 LABaED) 
C - SILVER SHiaO (SILVER) 
0 - NEOPRENE (aACK 4 LABELED) 

A - TYVEK 1417 (WHITE) 
B - POLYCOATED TYVEK 5417 (YELLOW) 
C - SARANEX W/BOOTS 77415 (WHITE) 
D - CHEMRa W/BOOTS 4 HOOD C202 (GRAY) 
E - NEOPRENE JACKET OVERALL 

4 HOOD W/FACE SHIELD 

A - TYVEK 414 (WHITE) 
8 - POLYCOATED TYVEK 514 (YELLOW) 
C - POLYVINYL SLIPOVER (aACK) 
0 - P£OPRENE OVERSHOE (TAN) 

SUBSTANCE 

25212-86-6 
QUACOOR 1300 
RESIN 

QUACORR 1200 
FR '••̂ SIN 

25212-86-6 
QUACOOR 1001 

23779-32-0 
SILANE 1160 

1 COMMON NAMES 
OR MIXTURES 

1 SUBSTANaS 
INaUOED 

i 98-00-0 
FURFURYL 
ALCOHOL 

SUBSTANaS 
INaUDED 
98-01-1 
FURFURYL 
98-00-0 
FURFlilYL 
ALCOHOL 
96-13-9 
DIBROMOPROPANOL 

SUBSTANaS 
INaUDED 
98-00-0 
FURFURYL 
ALCOHa 

SUBSTANCES 
INaUDED 
67-56-1 
METHANOL 

WARNING 

SKIN 
LOW 
EXPOSURE 
LIMIT 

SKIN 
LOW EXPOSURE 
LIMIT 

SKIN 
LOW EXPOSURE 
LIMIT 

SKIN 

RESPIRATOR 

B 

8 

B 

B 

CARTRIDGE 

A 

A 

A 

A 

GLOVES 

C 

C 

C 

0 

j PROTECTIVE 
SUIT 

B 

8 

B 

C 

PROTECTIVE 
1 BOOT 

B OR C 

B OR C 

B OR C 



GROUP: SUBSTANCES COVERED UNDER THRESHOLD LIMIT VALUES 

RESPIRATOR: A - WILLSON MUUEL 1700 FULL FACE MASK 
B - WILLSON MODEL 1200 HALF FACE MASK 
e - 8710 NON TOXIC PARTiaE MASK 

LHRTRIDGE: A - WILLSON R-21 ORGANIC VAPORS (BLACK) 
B - WTI1 SON R-25 BROMINE, CaORIDE 4 

ORGANIC VAPORS (YEaOW) 
C - WILLSON R-26 FORMALDEHYDE 4 (WHITE) 

ACID GASES 
D - WILLSON R-24 AMMONIA 4 AMINE (GREEN) 

GLOVES: A - VINYL COATED GAUNTLET (YELLOW OR aACK) 
B - NITRILE RUBBER (BUCK 4 LABELED) 
C - SILVER SHiaO (SILVER) 
D - NEOPRENE (aACK 4 UBELED) 

SUBSTANCE 

7681-52-9 
SODIUM 
HYPOCHLORITE 

SODIUM 
METHYLATE 

Si. ;8-9 
^90 -oLVENT 

SULFAMIC ACID 

TOUD T-245 

TOUD T-500 

104-15-4 
TOLUENESULFONIC 
ACID 

112-57-2 
TETRAETHYaNE 
PENTAMINE 

61790-12-3 
UNITOL 

COMMON NAMES 
OR MIXTURES 

HYPO 
aEACH 

SUBSTANaS 
INaUDES 
67-56-1 
METHANOL 

1330-30-71 
XYLENE 

AROMATIC 
HYDROCARBONS 

PSTA 

TEPA 

TALL OIL 
FATTY ACID 
SUBSTANCE 
INaUDES 
OLEIC ACID 
112-80-1 

WARNING 

SKIN 

RESPIRATOR 

B 

B 

8 

8 

B 

8 

B 

A 

8 

PROTECTIVE 
COVERALLS; 

PROTECTIVE 
BOOTS; 

CARTRIDGE 

A 

A 

A 

A 

A 

A 

A 

D 

C 

JUNE 'laSu M 
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A - TYVEK 1417 (WHITE) | 
B - POLYCOATED TYVEK 5417 (YELLOW) 1 
C - SARANEX W/BOOTS 77415 (WHITE) 
D - CHEMRa W/BOOTS 4 HOOD C202 (GRAY)• 
E - NEOPRENE JACKET OVERALL | 

4 HOOD W/FACE SHiao 

A - TYVEK 414 (WHITE) 1 
B - POLYCOATED TYVEK 514 (YELLOW) 
C - POLYVINYL SLIPOVER (aACK) • 
D - NEOPRENE OVERSHCE (TAN) | 

aovES 

A 

0 

C 

B 

B 

B 

D 

0 

B 

PROTECTIVE 
SUIT 

A 

C 

D 

A 

D 

0 

B 

D 

B 

PROTECTIVE " 
BOOT 

A OR C • 

• 

1 
A OR C — 

B OR C 

B OR C • 



SECTION E: 

MEDICAL SURVEILLANCE PROGRAM 

1 

I 

I 



E.) Medical Surveillance Program: 

This section addresses the requirement to develop a 
Medical Surveillance Program for all employees who are or 
may be exposed to hazardous substances or health hazards 
at or above established permissible exposure limits for these 
substances. Also, employees exposed to hazardous substances 
at concentrations above the permissible exposure limits during 
emergency situations and employees engaged in hazardous waste 
operations under RCRA. 

The ACS program was developed as shown by the attached 
correspondence with the Hammond Clinic (E-1, E-2 & E-3). The 
employees were notified of the program by the management (E-4), 
Employees are scheduled for medicals and a list is posted 
prior to the assigned day (E-5). 

The frequency of the examinations is as follows: 

1.) Prior to assignment for all new employees engaged 
in plant operations. 

2.) At least once every twelve months for each employee 
engaged in plant operations. 

3.) At termination of employment from plant operations 
if the most recent examination is not within the 
last six months. 

4.) As soon as possible, upon notification by an 
employee either that the employee has developed 
signs or symptoms indicating possible over-expos
ure to hazardous substances or health hazards. 

5.) At more frequent intervals as specified by examining 
physician if increased frequency is medically 
necessary. 

The contents of the examination as reflected in the 
attached correspondence was developed by information submitted 
by ACS and the expertise of the Industrial and Occupational 
Medicine Department of the Hammond Clinic. The contents 
may be modified by any of the on going programs outlined in 
this plan, regulations, future programs and recommendations 
by the Hammond Clinic Staff. As these refinements are made, 
this section will be updated. 

Any additional information or changes concerning the 
following will be forwarded to the Hammond Clinic for review 
and possible program changes: 

1.) Employee duties and/or job descriptions as they 
relate to the employee's exposure. 

2.) Employee's exposure levels or anticipated exposure 
levels. For example, the results of the Air 
Monitoring Program (Section F). 

3.) Change in any PPE as described in Section D. 
4.) Information from previous medicals if not available 

to the examining physician. 

Ĵ 



! The employees will have access to all information, 
i results, physician's opinions and recommendations gen

erated by this program. Each employee will sign the results 
) in admission of his understanding of the results of the 

medical examination and any medical conditions which requires 
further examination or treatment. 

ll 

The records of the medical surveillance for each employee 
will be maintained for at least the duration of employment 
plus thirty (30) years. The records will be individualized 
and contain the following information: 

1.) Employee name and social security number. 
I 2.) Results of the medicals - all information, results, 
|! physician's opinions and recommendations. 
' 3.) Any employee medical complaints related to exposure 

to hazardous substances. 
4.) A copy of all the information which was or shall 

be provided to the examining physician by the 
employer as reflected in E-1 or additional infor
mation as mentioned previously. 

5.) A copy of any Personal Injury Report Forms pre
pared by the Plant Safety Officer concerning the 
employee. 

I 

I 
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Bmerlcan Chemical Service, Inc. 
TECHNICAL PRODUCTS 

P.O. Box 190 . Gr i f f i t h . Indiana 46319 

(219) 924.4369 

February 10, 1987 

Dr. Robert Guthrie 
Director 
Industrial - Occupational Medicine 
Hammond Clinic 
7905 Calumet Avenue 
Munster, IN 46321 

Re: Developeraent of a Medical 
Surveillance Program at 
American Chemical Service, Inc. 

Dear Dr. Guthrie, 

The purpose of thla letter. Is to provide you with more detailed data concerning 
the operations conducted at American Chemical Service, Inc. It is our intent 
that with thia data a Medical Surveillance Program can be Instituted at ACS 
in compliance with OSHA 29 CFR Part 1910 (Hazardous Waste Operations and 
Emergency Response). The following information Is provided to the physician 
as required by law: 

1.) A copy of the standard and its appendices. The copy is enclosed. 

2.) A description of the employee's duties as they relate to the 
employee's exposures. 

Enclosed is a copy of our Personnel Training for the hazardous 
waste operations at ACS. 

3.) The employee's exposure levels or anticipated exposure levels. 

An Air Monitoring Program is being developed at ACS in order to 
determine the base levels of exposure and the appropriate types 
of employee protection needed on site. The results will be 
forwarded t o your office upon completion. At this time, a list 
of the hazardous substances handled at ACS is enclosed for your 
review. 

4.) A description of any personal protective equipment used or to be 
used. 

The following is a list of the personal protective equipment in 
use at ACS: 

^y 



A. 
B. 
C. 
D. 
E. 
F. 
G. 
H. 
I. 
J. 
K. 
L. 
M 
N 

Safety Caps 
Safety Glasses 
Safety Spectacles 
Face Shields 
Dust & Mist Respirators 
Organic Vapor Respirators 
Self Contained Breathing Apparatus 
Supplied Air Breathing Apparatus 
TYVEK Coveralls 
Poly Coated TYVEK Coveralls 
Aprons 
Vinyl Coated Gauntlet Gloves 
Hot Mill Cloth Gloves 
Rubber Overshoes 

5.) Information from previous medical examinations of the employees which 
is not readily available to the examining physician. 

No information is available at this time. 

I hope the information enclosed will aid you in developing a Medical Surveillance 
Program applicable to the operations at American Chemical Service, Inc. If 
further discussion is necessary please feel free to. contact me at 219/924-3144. 

Very truly yours, 

John J. Murphy 
Vice President 
American Chemical Service, Inc. 

II 
i 
i 
I 
I 
I 
i 
I 
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LIST OF HAZARDOUS SUBSTANCES 
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II 

OENERAL AND 
THOHACIC SUHOEflY 

OJ. SCHLESINOEa M.D. 
ARTHUR M. BRANCO. M-O, 
lEORQE 0. KELLY. U.O. 
ICHAftO P. AUBURN. M.O. 

JARL A. LEVY. M.D. 
RUSSEa W. PELLAR M.O. 

VASCULAR SURGERY 

RUSSELL W. PELLAR M.O. 

FAMILY PRACTICE 
M.L ALLEQRETTl. M.O. 
a a HUSTEO. Mi3. 
J.E. SMITH M.O. 
J.C MASON. M.O. 
V<V HEHEMANN. M i . 
L A OEPORTEa M.O. 
OJ. FAULKNER M a 
R.L OOOO. M.O. 
P. OOSHL M.O. 
J.L PRESTON. M.O. 
N.E. FLEMING. M.O. 
TJ. 8ACEVICK MO. 
OA. 0«SCHEPPEa M.O. 

INTERNAL MEDICINE 
F.a PAMINTUAN. M.D. 
8.0. SCHMIO. MO. 
S M KLEIN. MO. 
J.W. GEORGE. M.O. 
KM. MISHOULAM MO. 
J.M AOLARO. MO. 
CJl SANOERa MO. 

HEMATOLOQV • ONCOLOGY 
H.M MISHOULAM. MO. 

ENOOCRINOLOGY 
J.M. AOLARO. MO. 

PULMONARY MEDICINE 
CJ. SANDERS. MO. 

. PEDIATRICS 
W i t MORRia M.O. 
J .a GROS& MO. 
M C STOVER UL MO. 
RH.WAOL£.Ma 

ALLEROy 
M L ALLEGRETTL UJD. 
Xn. FITZSIMONS. MX). 

MATOLOGY 
MW. OOROON. MO. 

RONALO 6. MINKIN. MO. 

UROLOOY 
FRED R PORTNEY. MO. 
HOWARD M OUkMONO. M.O. 

OBSTETRIC • GYNECOLOGY 
WJ. MARSHALL. MO. 
O M HENRY. M.O. 
JT. TAYLOR MD. 
J i . FOLTZ. MD. 

ORHTOPEOIC SURGERY 
R PAVELKA. M.D. 
J.O. HECHT. MO. 
LA. GLUEK. M.O. 
C L TREMAINE. MX). 

OPTHALMOLOGY 
E.F. GRA60W. Mi}. 
A a KARPIK. M.O. 
RE. WHITNEY 
8. ANDERSON. OX}. 
L KOSEK. 0.0. 

OTOLARYNGOLOGY 
ARTHUR J. KUHN. M.O. 
HERBERT A. LAUTZ. M.D. 
T. NAKAMURA. MO. > 
JUNG-IL PARK. MO. 

FACIAL PLASTIC SURGERY ' 

JUNQ.IL PARK. MO. 

PSYCHIATRY 
V.V. URBA. M.O. 
M& LARSON. M a 

SOCIAL SERVICE 
OAVIO L MILLER M8.W. A.C.aw. 
DONNA M. MAUZZIO. MS.W. 
JB. CLARE. MS.W. CA.DAC 

OCCUPATIONAL MEDICINE 
ANO EMERGENCY TRAUMA 

RY. ESTAOO. MO. 
T BLEZA. MO. 
'. FELOMAN. M.O. 

VAUEJOS. MO. 
. GUTHRIE. D.O. 

RADIOLOGY 
KAHCA SORAK. MO. 
REKHA SHAH MO. 
RICHARD K. WILUAMS. M.O. 
PHILIP E. HATH8URN. M.O. 

Hammond Clinic 
7905 CALUMET AVENUE 

MUNSTER. INDIANA 46321 
PHONE (219)836-5800 

March 2 0 , 1987 

ADMINISTRATION 
DIRECTOR 

THO& R HOFFERTH 

BUSINESS MANAGER 
SAM HOCHMAN 

DIRECTOR OF FINANCE 
STEVEN B. ASH. C P X 

Mr. John Murphy 
American Chemical Service, Inc. 
Post Office Box 190 
Griffith, Indiana 46319 

RE: Development of a Medical Surveillance Program 
at American Chemical Service, Inc. 

Dear Ifc. Murphy: 

I hope this letter will be of some assistance in 
establishing a medical surveillance program at American 
Chemical Services. I' have researched the list of 
hazardous chemicals to which your employees may be 
exposed. I have also inspected your facilities and was 
very impressed with the ongoing on-site surveillance of 
hazardous waste products. However, I do feel that 
annual employee physical examinations would enhance your 
program. These physicals should include testing of the 
various body systems which could possibly be affected by 
long or short term exposure. The two organ systems most 
commonly affected are the respiratory and urinary 
systems. Therefore, they need to be monitored on an 
annual basis. 

I would recommend the following tests to be included in 
the annual physical exeimination for your employees. 

Physical examination 22.00 
Chest x-ray 48.00 
Complete blood count 17.50 
Urinalysis 10.00 
Pulmonary function tests 15.00 

Total $112.50 

I would also recommend that you establish a policy and 
procedure program for sxibstance abuse. Many companies 
are now testing employees for substance abuse when there 
is an industrial accident. If you are interested in 
this program, please let me know and I can supply you 
with more information. 

Robert Guthrie, D.O. 
Director 
Department of Occupational 
Medicine and Emergency Trauma 

RG/dg 
ACCREDITED MEMBER • AMERICAN GROUP PRACTICE ASSOCIATION 
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a m e r i c a n Chemica l Serv ice , Inc. 

P.O. Box 190 • Griffith, Indiana 46319 
(219)924-4370 • Chicago Phono (312) 768-3400 

April 14, 1987 

Dr. Robert Guthrie 
Director 
Industrial-Occupational Medicine 
Hammond Clinic 
7905 Calumet Avenue 
Munster, IN 46321 

Re: Medical Surveillance Program 
at American Chemical Service, Inc, 

Dear Dr. Guthrie, 

Please accept this letter from American Chemical Service (ACS) 
as authorization for the Hammond Clinic t o treat the ACS employees 
under the ACS Medical Surveillance Program. The outline of tests 
proposed in your letter March 20, 1987 appears to meet the goals 
of the. surveillance program. At this time, ACS would like to use 
the existing Hammond Clinic Physical Form and the results will be 
forwarded to ACS for record keeping. ACS will contact you when 
the physicals schedule has been formulated so you know when to 
start expecting ACS employees. 

Very truly yours, 

John J. Murphy 
Vice President 
American Chemical Service 

JJM/rl 
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Smerican Chemical Service, inc. 

P.O. Box 190 • Griffith, Indiana 48319 
(219)924-4370 • Chicago Phona (312) 768-3400 

April 16, 1987 

TO: TO ALL PLANT PERSONNEL 

TOPIC: ANNUAL PHYSICAL EJCAMINATIONS 

A recently enacted federal law requires all individuals who 
may be exposed to hazardous materials, receive an annual 
physical examination. The examination will consist of the 
following: 

Physical examination 
Chest X-ray 
Complete blood count 
Urinalysis 
Pulmonary function tests 

The examinations will be condubted at the Hammond Clinic (7905 
Calumet Ave. Munster, IN.) and will be scheduled one to two 
weeks in advance. Employees will be allowed to leave work 2 
hours before the end of their day turn shift. The examination 
will last approximately 2 hours. Since the company will pay 
for the entire cost of the examination, the results will remain 
the property of ACS. Employees may receive a copy of the 
examination upon request. 

The purpose of this examination is not to check for substance 
abuse rather to determine the general health level of all 
employees over the term of their employment. Scheduling will 
begin immediately. 

The Management of 
American Chemical Service, Inc 

loo 
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Y?y^r^e- y'yyẑ r pPf̂ sy(z:yH:z. / ^ ^ /WytPa/^ / ^ . ^ % ^ / ^ z^Sr^^V 

Y J ^p:Ai^^yi'yi^:yD / ^ ^ ^ ^ y y ^ j i y j L S . 

Joyyn/ ^ W ^ ^ ^ 

^ £ ^ y £ ' ^u^yA7y=^^z^ 

\o\ 



a m e r i c a n Chemical Serv ice, Inc. 

P.O. Box 190 • Griffith, Indiana 46319 
(219) 924-4370 • Chicago Phona (312) 768-3400 

Pre-Employment Examination 

To: Examining Physician 

Please complete the following form and return with 
the results of the examination. 

Date:. 

Person: 

Yes No Can this person wear a respirator? 
If no, please explnin. . -

Yes No Does this perijoii ;J1IOW yiyns of a previous work 
related illness? 

If yes, please describe ; . ; . 

Yes No Does this person have a physical condition which 
. would restrict him from working in a chemical 
• facility? 

If yes, please describe , •_. 

Yes No- ' Are there any work limitations for this person? 
If yes, please list \ . 

Examining Physician: • . .' 

• Thank You, 
ACS Safety and Health Officer 

/^y/A 



american Chemical Service, Inc. 

P.O. Box 190 • Gr iH i th , Indiana 46319 
(219)924-4370 • Chicago Phona (312) 768-3400 

Periodic Medical Examination 

To: Examining Physician 

Please complete the following form and return with 
the results of the examination. 

Datei 

Employee: 

Yes No Can this employee wear a respirator? 
If no, please explnin 

Yes No Does this employee .sliow signs of a work, related 
illness? 

If yes, please describo \ ^ . 

Yes No Does this employee have a physical condition 
.which would restrict the employee's job? 

If yes, please describe . . 

Yes No Are there any work limitations for this employee? 
If yes, please list . . 

Examining Physician: . 

'I'hri nk You , 
ACS S a f e t y a n d i l e a l t l i O f f i i 
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american Chemical Service, Inc. 

P.O. Box 190 • Gr i f f i th , Indiana 46319 

(219)924-4370 • Chicago Phone (312) 768-3400 

Termination Examination 

To: Examining Physician 

Please complete bhe following form and reluirn with 
the. results of tho examination. 

Date: 

Employee 

Yes No Does this employee show signs of a work related 
i 11 n o s .s ? 

If yes, please describe . . . 

Yes No Does this Gmployee show any signs of a physical 
or psychological condibion which could be v/-ork 
related? 

If yes, please describe . . • 

Examining Physician: ' . _^ 

Thank. You, 
ACS Safety and Health Officoj-

l i /<7/^ 



SECTION F: 

AIR MONITORING PROGRAM 



I F.) Air Monitorii-tv Procram: 

This section ;vcdres:jes t'.\c requirement to develop an 

!

air monitoring program to identi'v and quantify airborne 
levels of hazardous substances : . order to determine the 
appropriate level of employee f-"-^sct ion needed as referred 
to in Sections B,D and G. 

' The first step is to identify if any of the tasks 
described in Section B involves a IDLH (Immediately Dangerous 

j to Life or Health) and other dangerous situation. For example; 

1 . ) Presence of flammable atmospheres 
J 2.) Oxygen- deficient environment 
I 3.) Toxic levels of airborne contaminants 

The presence of a flammable atmosphere would be defined 
as a LEL (Lower Explosive Limit) of 22% or above. This is 
measured by the Model MX2'̂ il Combustible Gas Monitor. 

An oxygen- deficient environment would be any confined 
area measuring an oxygen percentage at 19.5% or below. This 
is measured by the use of the Model MX241 Oxygen Monitor. 

To measure toxic levels of airborne contaminants, the 
program must first identify the chemical substances to be 
found in the work environments at ACS. From the Threshold 
Limit Value and Biological Exposure Indices for 1986-1987 
published by the American Conference of Governmental Industrial 
Hygienists the attached list has been developed (F-1). 
Also, from the same indices the Threshold Limit Values for 
each of the substances on the list are known. These values 
will be compared to the monitoring results as reflected 
on the Air Monitoring Work Sheets (F-2). 

The equipment used to measure the toxic levels will 
be purchased as required in stages to define the presences 
of a risk. 

STAGE 1- Each production area handling a substance (s) 
on the list (F-1) v.ill be monitored for that substance 
if possible. The mer.suring devices v;ill be National 
Draeger detector tubes. The tubes are self-indicating 
fcr long and short durations. If a long duration tube 

• is available for a certain substance, the tube will be 
pumped in the production area with a Dul-ont Constant 
Flow Sampler Model P-200 for periods of 4 to 8 hours 
and results recorded on sheets (F-2). If only short 
duration tubes are available, a Draecer Model 31 bellows 
hand pump will be used at times when high concentrations 
are most likely: 

1. Pumping container and transferring operatic 
2. Filling container operations 
3. Emptying container operations 
4. Emergency operations 

102-



Again the results will be recorded on sheets (F-2). 
If results are not conclusive (lack of available sampling 
tubes or inconsistant results) or reflect above threshold 
limits. Stage 2 monitoring will begin. 

STAGE 2- The employees will be fitted with 3M Organic 
Vapor Monitors (#3500 or #3520). The .'ipnple duration 
will be 7 hours and the results will be analyzed by the 
ACS lab facilities according to the protocol outlined 
iri the enclosed documentation (F-3). The results will 
be recorded on sheets (F-2). 

If during Stage 1 or Stage 2 basic monitoring conditions 
in an area reflect above threshold limits, the Site Safety 
and Health Officer will recommend to ACS changes in PPE or 
control measures in order to protect the employees working 
in that area. Also, if an IDLH situation has been detected 
during monitoring of a confined space, the Site Safety and 
Health Officer will issue the necessary forms authorizing 
a Hazardous Atmosphere Entry (Refer to Section K ) . 

The frequency of the Stage 1 or Stage 2 toxic will be 
determined during the initial survey due for completion 
1 September 1987. The flammable atmosphere and oxygen-
deficient environment monitoring will be conducted for every 
confined space entry. If the monitoring shows the space 
to be an IDLH, the results will be recorded on the Plant 
Safety Coordinator Checklist (K-1) 

The results of all air monitoring will be recorded 
and the records will be maintained for 30 years, 
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Updated 6/90 

American Chemical Service Substance List 
Table Z-1-A Limits for Air Contaminants 

Substance CAS No. 
TWA Limits 
ppm mg/m3 

STEL Limits 
ppm mg/m3 

Ceilin f. ppm mg/m3 Skin 

lACETIC ACID 
I 

h 
3i 

If 
If 

•I 
•I 
I 
I 
I 
I 
I 
I 
I 

ACETIC ANHYDRIDE 

ACETONE 

JACETONITRILE 

AMMONIA 

-AMYL ACETATE 

3ARIUM SOLUBLE 
.COMPOUNDS 

ENZENE 

3R0MINE 

l-BUTYL ACETATE 

sec-BUTYL ACETATE 

\\- YL ALCOHOL 

'sec-BUTYL ALCOHOL 

pALCIUM HYDROXIDE 

-CALCIUM OXIDE 

ARBON DISULFIDE 

ARBON 

TETRACHLORIDE 

I'HLOROBENZENE 

:UMENE 

SYCLOHEXANE 

IYCLOHEXYLAMINE 

DIACETONE ALCOHOL 

I-DIETHYLAMIN-
)ETHANOL 

|l ETHYLENE 
'/RIAMINE 

-ETHOXYETHANOL 

-TI ACETATE 

64-19-7 

108-24-7 

67-64-1 

75-05-8 

7664-41-7 

628-63-7 

7440-39-3 

71-43-2 

7726-95-6 

123-86-4 

105-46-4 

71-36-3 

78-92-2 

1305-62-0 

1305-78-8 

75-15-0 

56-23-5 

108-90-7 

98-82-8 

110-82-7 

108-91-8 

123-42-2 

100-37-8 

111-40-0 

110-80-5 

141-78 6 

10 

750 

40 

100 

10 

0.1 

150 

200 

100 

2 

75 

50 

300 

10 

50 

10 

1 

200 

400 

25 

1800 

70 

525 

0.5 

0.7 

710 

950 

305 

5 

5 

12 

12.6 

350 

1050 

40 

240 

50 

4 

740 

1000 

1000 

60 

35 

50(A) 

0.3 

200 

12 

2400 

105 

27 

2 

950 

36 

25 

50 

20 

150 



;ubstance 
:THYL ACETATE 

•,THYL ALCOHOL 

:THYL BENZENE 

:THYL ETHER 

C T H Y L E N E D I A M I N E 

ETHYLENE 
31CHLORIDE 

ETHYLENE GLYCOL 

FORMALDEHYDE 

^ORMIC ACID 

.^URFURAL 

rURFURYL ALCOHOL 

3A-<''̂ LINE 

IE Ĵ E 

.lEXANE 

HEXANE ISOMERS 

:^EXYLENE GLYCOL 

iYDROGEN CYANIDE 

lYDROGEN PEROXIDE 

rIYDROQUINONE 

ISOBUTYL ALCOHOL 

ISO-OCTYL ALCOHOL 

ISOPHORONE 

ISOPROPYL ACETATE 

ISOPROPYL ALCOHOL 

MALEIC ANHYDRIDE 

METHANOL 

METHYL CHLOROFORM 

American Chemical 
Table Z-1-A Limits 

CAS No. "• 
141_78-6 

64-17-5 

100-41-4 

60-29-7 

107-15-3 

107-06-2 

107-21-1 

50-00-0 

64-18-6 

98-01-1 

98-00-0 

8006-61-9 

142-82-5 

110-54-3 

VARIES 

107-41-5 

74-90-8 

7722-84-1 

123-31-9 

78-83-1 

68526-83-0 

78-59-1 

108-21-4 

67-63-0 

108-31-6 

67-56-1 

71-55-6 

TWA 
ppm 
400 

1000 

100 

400 

10 

1 

3 

5 

2 

10 

300 

400 

50 

500 

1 

50 

50 

4 

250 

400 

0.25 

200 

350 

Service Substance List 
for Air Contaminants 

Limits 
mg/m3 
1400 

1900 

1200 

25 

4 

9 

8 

40 

900 

1600 

180 

1800 

1 .4 

2 

150 

23 

950 

980 

1 

260 

1900 

STEL Limits 
ppm mg/m3 

125 

500 

10(B) 

15 

500 

500 

1000 

4.7 

310 

500 

250 

450 

1500 

60 

1500 

2000 

3600 

5 

1185 

1225 

310 

2450 
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1 

Ceiling • 
ppm mg/m3 SkinB 

50 

5 

25 

125 

125 

" 

X 

X • 

1̂ 

x _ 
1 
• 1 

x 
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American Chemical Service Substance List 
Table Z-1-A Limits for Air Contaminants 

TWA Limits STEL Limits Ceilinc 
i3ubstance CAS No. 

TWA Limits STEL Limits celling 
ppm mg/m3 ppm mg/m3 ppm mg/m3 Skin 

I lETHYLCYCLOHEXANE 

lETHYLENE 
1:HLORIDE 

lETHYL ETHYL 
CETONE 

lETHYL ISOBUTYL 
CETONE 

JAPHTHA 

llAPHTHALENE 

IICKEL-SOLUBLE 
COMPOUNDS 

IITRIC ACID 

IITROMETHANE 

'>)IL MIST MINERAL 

)X' Tc ACID 

j^EK ..LOROETHYLENE 

^-HOSPHORIC ACID 
{'OTASSIUM 
JlYDROXIDE 

PROPYLENE GLYCOL 

ODIUM HYDROXIDE 

TODDARD SOLVENT 

TYRENE MONOMER 

SULFURIC ACID 

IfETRAHYDROFURAN 

-̂ COLUENE 

RICHLOROETHYLENE 

'S?RIETHYLAMINE 

L-RIMETHYL BENZENE 

M & P NAPHTHA 

I 
I 
I 
I 
i 

VELDING FUMES 
I NOC) 
' • : T : ^ 

108-87-2 

75-09-2 

78-93-3 

108-10-1 

64742-94-5 

91-20-3 

7440-02-0 

7697-37-2 

75-52-5 

8012-95-1 

144-62-7 

127-18-4 

7664-38-2 

1310-58-3 

107-98-2 

1310-73-2 

8052-41-3 

100-42-5 

7664-93-9 

109-99-9 

108-88-3 

79-01-6 

121-44-8 

25551-13-7 

8032-32-4 

1330-20-7 

400 

500 

200 

50 

10 

0.1 

2 

100 

5 

25 

100 

100 

50 

1000 

200 

100 

50 

10 

25 

300 

100 

1600 

590 

205 

50 

250 

1 

170 

1 

360 

525 

215 

6000 

590 

375 

270 

40 

125 

1350 

5 

435 

2000(C) 

300 

75 

15 

300(D) 

150 

100 

250 

150 

200 

15 

400 

150 

885 

300 

75 

540 

425 

735 

560 

1080 

60 

1800 

655 

1000 

100 

2 

2 
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(A.) Maximum Duration 10 minutes 

(B.) Maximum Duration 30 minutes 

(C.) Maximum Duration 5 minutes in any 2 hours 

(D.) Maximum Duration 5 minutes in any 3 hours 
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^tJfe.'Siv*';' american Chemical Service, Inc. 

P.O. Box 190 

(219) 924-4370 

Gr i f f i th , Indiana 46319 
Chicago Phone (312) 768-3400 

DATE: December 13, 1988 

TO: ACS Employees Conducting Air Monitoring 

TOPIC: Air Monitoring Theory and Procedures Utilizing 
Draeger Detector Tubes 

The following covers the outline of the Air Monitoring 
Program used by ACS. Specifically this part of the program 
directs itself to the use of the Draeger long and short 
duration detector tubes. Discussed are the theories and 
procedures reguired to implement a successful program. 
This outline will be the bases for the training of all 
ACS employees participating in the Air Monitoring program. 
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INTRODUCTION 

Industrial Hygiene is concerned with the recognition, measurement, 
evaluation, and control of hazards in the workplace. An integrated approach to 
worker protection should apply each of these disciplines in a logical 
progression. 

A program has little value unless it starts with a firm recognition that 
every work situation can have some potentially harmful effect on employees. The 
hazards range from physical phenomena such as noise, heat, radiation, etc. to 
chemical exposures to gases, vapors, and particulate^matter. 

Airborne hazards of importance to industrial hygiene and occupational 
health can be grouped into categories according to whether they are 
particulates, vapors, or gases. 

Airborne particulates are defined as solid or liquid particles suspended in 
vir. The size of airborne particles can range from individual molecules to 
particles approximately 100 micrometers in diameter (micrometer = micron = //m). 

1 micrometer = 1 millionth of a meter (lO-^M). The head of a pin is 
approxirrately 1000 //m in diameter. The smallest airborne particle visible to 
the nakec eye is in the range of 50 micrometers. 

Airborne particulates can be further categorized as dusts, fibers, fumes, 
and mists. Airborne dusts are solid particles introduced into the air by 
mechanically breaking up hard solids. Sanding, grinding, and crushing are 
examples of operations which generate airborne dust. Windstorms In dry areas 
can generate large amounts of particulate matter. 

Small airborne particles, usually 5 micrometers or smaller, can also get 
deep into the respiratory system. Usually particles larger than 10//m in diameter 
are caught on the mucous membranes of the nose and throat. Smaller particles 
can find the>r way beyond these defenses to the lung^ Examples of airborne 
dusts regulated by CFR 1910.1000 are silica, carbon black, and Portland cement. 

Airborne fibers are solid particles which have a length several times as 
great as their diameter. Due to their elongated regular shape and aerodyanamic 
properties, fibers with lengths much longer than 10//m may be inhaled into the 
lung. Ordinarily, particles of this size (10//m) would be caught in the nasal 
passages. Examples of regulated airborne fibers are asbestos, talc (fibrous), 
and tremolite. 

Fumes, which are not to be confused with gases or vapors, are very small 
particles 0.001 to 1 /̂ ni in diameter which are usually introduced into the air 
from molten metal. Generally, the fume particles that remain airborne tend to 
agglomerate (bunch together) to form larger particles. Settled fume particles 
which are reintroduced into the air by air currents or vibration are usually of 
much larger particle size, and appear as particulate matter from polishing or 
fine grinding operations at metal mines. 

Fumes can be foniit.-d from materials other than metals, for example, from 
polytetrafluorethylene (Teflon). 

Because of their extremely small size and long resonance time in the 
atmosphere if not collected, fumes can easily be inhaled. 



^ Examples of fumes regulated by CFR 1910.1000 are cadmium fume, copper fume, 
zinc oxide fume, and iron oxide fume. Note these fumes are frequently generated 
by welding or by hot dipcoating of parts. 

Also, scrap burners who prepare miscellaneous scrap for remelt generate 
many types of fumes due to the protective metal coatings that are used. 

' A mist is made up of airborne droplets of a substance which aî e liquid at 
room temperature. The droplets usually result from boiling, bubbling, 

\ splashing, spraying, etc., and from condensation of vapors from the liquid. 

Individual mist droplets may vary widely in size from less than 0.01 y m to 
j over 10 //m in diameter. Mist droplets or particles are usually spherical in shape 

Industrial pesticides are usually mists propelled by compressed gas. 
Examples of mists regulated by CFR 1910.1000 are oil mists, sulfuric acid mist, 

I and copper mist. 
.} 

In the broadest sense of the word, gas refers to one of the three physical 
states—solid and liquid being the other two—that a substance can exist in. 
More specifically however, it is used to describe a pure substance or mixture 
that occupies the gaseous state under normal temperature and pressure 
conditions. 

Gases in their pure forms have varying densities. In situations of 
importance to industial hygiene, gases can usually be assumed to escape or leak 
from their source and mix with air according to their specific gravity and 
relative temperature. 

If the gas entering the air is extremely cold, it may settle initially and 
then diffuse as it warms. Similarly, if the gas is hot, it may rise rapidly and 
then diffuse. If the gas is light, like hydrogen, it may rise. If the gas Is 
heavy, like propane, it may sink to the lowest level and accumulate until disturbed 
by air currents. Carbon dioxide can fill low spots and create oxygen deficiency. 

Examples of gases regulated by CFR 1910.1000 are sulfur dioxide, ozone, 
phosgene, chlorine, hydrogen sulfide and carbon monoxide. 

Vapors are the gaseous form of materials which are liquids or solids at 
room temperature. Vapors behave much as do gases In the atmosphere, but will 
condense to form mists or fogs as they cool or as pressure Increases. 

The evolution of vapors from volatile liquids and solids may increase 
rapidly with Increase in temperature or decrease in pressure. 

Examples of vapors regulated by CFR 1910.1000 are benzene, methyl alcohol, 
methyl et;hyl ketone (MEK), styrene, toluene, trichloroethylene, mercury, and 
vinyl chloride. 

Recognition of potential hazards begins with a complete familiarization 
with all of the operations and processes in the plant. This includes a catalog 
of all chemicals used or produced, the processes involved, and their location. 
In addition, the health effects of exposure, whether they be acute or chronic 
and the permissible exposure levels for each contaminant must be known. This 
information, in combination with observed work routine, determines whether the 
work situation is hazardous. Whether or not exposure to a toxic substance 
constitutes a hazard depends on many factors: 



- Concentration of the toxic contaminant - Individual susceptibility 
- Duration of exposure - Health and hygiene practices 

Once a potential hazard is recognized, the next step is to devise a 
measurement plan to establish the intensity and duration of exposure. Some 
basic decisions to be made are; 

- Where to sample? 
- How long to sample? 
- Do you need long-term average concentration or is an estimate of 

peak level required? 
- How many samples are required to satisfy statistical criteria? 
- Is the sample to be an area sample or does It need to be a breathing 

zone sample on a person? 
- If it is a personal sample, which persons have the higher 

potential risk? 

These and other factors are addressed in the lUPAC Commission for the 
Atmospheric Environment article entitled "Sampling Plan for Gases and 
Vapors in Working Areas" (see appendix, article 1). From this article, it 
is obvious that there is a wide range of monitoring methods available. For 
short-term measurements, the detector tube method is by far the most 
popular. Detector tubes permit a simple, cost-effective, direct analysis 
for more than 300 gases and vapors. Draeger tubes in particular are 
designed for maximum selectivity and sensitivity to the gas being measured. 
Even complex mixtures of contaminants can be analyzed using a prescribed 
routine (See copy of Draeger Review article "Qualitative Detection of 
Substances by means of Draeger Detector Tube Polytest and Draeger Detector 
Tube Ethyl Acetate 200/a" Draeger Review #46. pages 13 - 21) (see appendix, 
article 2). 

The simplicity of this method is apparent In that in many instances 
the only equipment required Is a sampling pump (Draeger Model 31 Bellows 
Pump) and the tube designed to measure the gas or vapor in question. This 
system even makes detection of aerosols simple. Until Draeger developed 
the first aerosol tube, there were no direct reading instruments available 
for the analysis of aerosols. The Draeger direct reading aerosol detector 
tubes operate by collection of the aerosol on a suitable medium within the 
tube, followed by elutlon with a suitable solvent, to yield a direct 
reading colorlmetric reaction. An excellent discussion of the construction 
of these tubes is in the enclosed article by Leichnitz and Walton (see appendix, 
article 3 ) . 

Long-term measurement of air contamination has traditionally been 
performed by one of two techniques. 

1. Collection of a sample in a suitable medium followed by analysis 
of the substance using standard laboratory techniques. Examples 
of this technique Include pumping air through glass Impingers 
containing a collection liquid, or through charcoal or silica gel 
tubes. The adsorbed material is chemically desorbed and analyzed 
via spectroscopic or chromatographic Instruments. This is a 
somewhat time-consuming process but as in the case of long-term 
measurement for organic solvents, it is unavoidable. Draeger 
does have both charcoal and si Ilea gel tubes available for use 
with a suitable sampling pump. 



2. Another technique of particular value for evaluating long-term 
exposure to organic vapors, is to use passive samplers. The 
samplers use no pump, but depend on the natural diffusion of 
substances in air for collection of the sample. Analysis of 
the adsorbed material is generally done by gas chromatography. 

By far, the major expense,in both time any money, in long-term 
measurement is the analysis of the collected sample. Draeger research has 
produced two alternatives which eliminate the need for post-sampling 
analysis in the laboratory. 

1. Draeger has developed a series of long-term detector tubes, which 
when used in combination with a low flow pump such as the Polymeter, 
provide an on-the-spot indication of the integrated concentration 
over the time period immediately after the sampling is terminated. 
Since the tubes are direct reading, the accumulated dose of the 
contaminant is visible at any time during the testing. 

The Polymeter uses precalibrated tubing in a peristaltic pump to 
pull a precise amount of air through the detector tubes. Flow 
rates are in the range of 10 - 20 ml/min. The tubes are calibrated 
in microliters and the average concentration is calculated by 
dividing the indication (microliters) by the volume of sample in 
liters to,,.give the average concentration in parts per million 
(ppm). Two comprehensive articles by Kurt Leichnitz give many 
of the potential applications for the long-term detector tube 
system (Draeger Review #40, pages 9 - 1 7 (see appendix, article 4) 
and Draeger Review #43, pages 6-13) (see appendix, article 5). 
These tube systems can be used as an area monitor as well as a 
personal monitor. As of January 1987, there are 31 long-term tubes 
available for a variety of contaminants. 

2. A second method, which has recently received a great deal of 
attention, uses the Diffusion Detector Tube, As a direct result 
of the interest in this area, Draeger research has produced 13 
different diffusion tubes as of July 1986 and several more are 
currently being developed. Operating on the principle of 
diffusion, these tubes do not require an external pumping device 
and may simply be clipped to an individual's clothing or placed 
in the area to be monitored. For an in-depth discussion on this 
method, please refer to the articles submitted by Pannwitz in 
Draeger Review #52, pages 1-8 (see appendix, article 6) and Draeger 
Review #53. pages~r0-14 (see appendix, article 7 ) . 

In addition to these methods of gas detection, one may also choose a 
direct reading instrument to continuously monitor various gases. As of 
May ,1984, National Draeger has added to their instrument product line the 
full range of Ecolyzer portable and fixed gas detection and monitoring 
system products. An instrument section has been added to this edition of 
the Application File, so as to provide our customers with a much more 
complete source of gas analysis techniques. We have also added instruments 
manufactured by Draegerwerk of Germany and Draeger Ltd., our sister company in 
the U.K. 



Once the concentrations are measured, they must be compared with 
acceptable standards to determine whether the hazard requires control. 
Most commonly used are the X^reshold Umit Values (TLV) established by the 
American Conference of Governmental Industrial Hygienists. Three types of 
permissible levels are published. 

1. TLV-TWA: the Jime j^eighted Average concentration for a normal 8-hour 
workday and a 40-hour workweek, to which nearly all workers may be 
repeatedly exposed, day after day, without adverse effect. This 1s 
the most commonly used TLV. As an example, the TLV-TWA for ammonia 
is 25 ppm. 

2. TLV-STEL: the Ŝ hort ̂ erm E^xposure U m i t is the maximum concentration 
permitted for a 15 minute period with a maximum of four exposures 
per day with at least one hour between such exposures. The TLV-STEL 
for ammonia is 35 ppm. 

3. TLV-C: the £eil1ng concentration which should not be exceeded even 
instantaneously during any part of the working exposure. This 
designation is used for substances which are so irritating or toxic 
that it is imperative that no worker should be exposed to 
concentrations above the recommended ceiling limit. The TLV-C for 
hydrochloric acid (HCl) is 5 ppm. 

Note should be made of the units of measure used to describe contaminant 
concentrations. For gases and vapors the units are usually on a volumetric 
basis and are usually parts per million (ppm) or percent (%) by volume. One 
ppm refers to one liter of contaminant in one million liters of air. One 
percent is one liter of contaminant in one hundred liters of air. These two 
units are closely related and can be converted using the formula below. 

Liters of contaminant 

PP"(^°^-^ = 1 million Liters of air 

Percent (vol.) = Liters of contaminant 

100 Liters of air 

PPM (vol.) = Vol. Percent x 10,000 

Another unit of measure used mostly for particulate air contaminants is 
milligrams per cubic meter (mg/m^), a mixed unit of weight/volume. Conversion 
to ppm by weight is done using the following formula, where MW is the molecular 
weight of the substance being measured. 

mq ^ 24.5 

When on the basis of measurements it is verified that a hazard exists, 
various options for control are available. Industrial hygienists tend to use 
the options below in the order they are listed. At first glance, they appear to 
be in order of increasing expense, but the monitoring requirements for 
administrative control could easily exceed the cost of good, functional 
protective equipment. 



I. ADMINISTRATIVE CONTROL 

This method of control involves an adjustment of the work schedule or work 
location so that the integrated exposure does not exceed the permissible TWA. 
For example, the TLV-TWA for carbon monoxide is 50 ppm. If a work station nor
mally has a carbon monoxide level of 80 ppm, then a worker must be removed to ar 
area free of carbon monoxide after five hours. If the lowest level available 
is 40 ppm, then the permissible time at the level of 80 ppm is two hours and at 
the low level six hours. Basically, this reflects the idea that the total dose 
is what is most important. The equation below is used to make the calculations. 

TlCl + T2C2 + T3C3 .... = 8 TWA 

Tl, T2, and T3 represent the time spent at concentration Cl, C2, and C3, 
respectively. TWA is the TLV-TWA and is to be multiplied by 8, which is the 
number of hours in an average work shift. 

This equation is valid provided that the TLV-STEL or TLV-C is not exceeded. 
In the example of carbon monoxide above, the TLV-STEL is 400 ppm, therefore 
there is no problem other than the disruption of work schedules. The burden of 
proof is placed on the employer to show that any exposure is within the specifie 
limits. This alternative therefore, is not inexpensive and, in addition, it has 
the highest degree of risk. 

II. ENGINEERING CONTROL 

This method is concerned with "engineering out" the hazard to within 
acceptable concentration levels. It is the route, preferred by OSHA and its 
Inspectors, but is not necessarily the method preferred by those who must 
comply with the regulations. 

A. SUBSTITUTION 

The idea behind this method is to exchange a less toxic material for one 
whose level is too high to comply with regulations. An example of successful 
applications of this is the substitution of 1,1,1-trichloroetha.ne with a 
TLV-TWA of 350 ppm in degreasing equipment where trichloroethylene (TLV-TWA: 
50 ppm) had previously been used. In contrast, those areas containing a 
substance to be used for its specific chemical properties generally are unable 
to substitute. As an example, it is not feasible to substitute acetaldehyde 
(TLV-TWA: 100 ppm) for formaldehyde (TLV-C: 2 ppm) in the manufacturing of 
methyl alcohol since the reduction product would be ethyl alcohol rather than 
methyl alcohol. 

B. PROCESS CHANGE 

Sometimes it Is possible to use a different process to achieve the same 
product but, in a much less hazardous way. A simple example would be the use 
of an abrasive slurry in water rather than sand blasting to prepare a surface 
for finishing. Another simple process change which eliminates worker exposure 
to lead, is to join electrical components by crimping rather than soldering. 
Generally, batch processes which can be automated into continuous production 
processes, result In much lower exposure for fewer workers. 



devices, normally for short term use. They must be used as the primary 
control measure in operations where none of the engineering methods described 
are totally effective. The best example is a situation where the substance 
involved is so toxic that even the best ventilation design cannot prevent 
worker exposure. In this case, the logical employer will use respiratory 
protection to protect his workers from potentially harmful exposure. 

It should be emphasized that the usage of life supporting protective 
breathing equipment must be accompanied by proper maintenance of the apparatus 
and training of the user. 



AN APPROACH TO DETECT TOXIC GASES ANO VAPORS 

***** 

CHECK WORK PROCESS 

CHECK RESPIRATORY HAZARDS AT WORKPLACE 
DISTINGUISH BETWEEN 

OXYGEN DEFICIENCY - PARTICULATES - AND GASES/VAPORS 

CHECK TOXIC GASES AND VAPORS IN WORKING PROCESS AND AT WORKPLACE 

GASES/VAPORS MENTIONED 
IN APPLICATION FILE ARE 
MEASURABLE WITH DETECTOR 
TUBES AND/OR INSTRUMENTS 

CHECK CHEMICAL FILE 
ABOUT EXPOSURE, HEALTH 
EFFECTS AND BRIEF PRO
DUCT INFORMATION 

DETERMINE WHETHER 
SHORT TERM OR LONG TERM 
SAMPLING NECESSARY 

IF FURTHER DETAILED PRO
DUCT INFORMATION REQUES
TED, CHECK DETECTOR TUBE 
HANDBOOK OR INSTRUMENT 
SECTION OF APPLICATION 
FILE. 

FOR ORDER INFORMATION, CHECK 
NATIONAL DRAEGER PRICE LIST 

CHECKING FOR KNOWN 
GASES/VAPORS NOT 
MENTIONED IN THIS 
APPLICATION FILE 

CHECKING FOR UN
KNOWN SUBSTANCES: 
SEE CONFINED ENTRY 
PROCEDURE 

(Page xviii) 

CHECK BROCHURE 4340.3e 
"MEASUREMENTS WITH DRAEGER TUBES 
IN THE TLV RANGE" (APPENDIX) 
ALONG WITH QUESTIONNARIE #1 
(PAGE XX) 

SUBSTANCE CAN BE 
MEASURED WITH 
DETECTOR TUBES 
AND/OR INSTRUMENTS 

SUBSTANCE CANNOT 
BE MEASUREITRTTIT 
DETECTOR TUBES 
OR INSTRUMENTS 

OTHER INSTRUMENTS 
OR LAB METHODS 

FOLLOW DRAEGER OPERATING INSTRUC
TIONS AND SAMPLE PLAN. IF CUSTOMERS 
ARE EXPERIENCING DIFFICULTIES WHEN 
TESTING WITH DRAEGER DETECTOR TUBES, 
OR INSTRUMENTS, HAVE THEM FILL OUT 
QUESTIONNAIRE #2 (PAGE xxii) AND RETURN 
IT TO NATIONAL DRAEGER. 



CONFINED SPACE ENTRY PROCEDURES 

and 

DETECTION OF UNKNOWN GASES AND VAPORS 

The following procedure has been designed for persons entering a confined 
area who must determine whether a hazard exists. 

Prior to entry, the confined space must be tested for oxygen and 
combustibles. The percentage of oxygen-must be not less than 19.5% and no 
greater,than 21% at 1 atm.- pressure. Atmospheric air contains 21 Volume % 
Oxygen. At the lower limit (19.5%) workers are susceptible to oxygen 
deficiency and are thus required to wear respiratory protection. A slight 
enrichment, e.g. to 25 volume % causes more Intense combustion. With 27% 
oxygen an intense flame develops from a faint glow. In addition to testing 
the oxygen level, combustible gases must be measured. If the level of 
combustibles exceed 10% of the lower flammability limit (LFL), all forms of 
hot work (e.g. welding) are prohibited. 

NIOSH recommends continuous monitoring of both conditions if the confined 
space is designated Immediately Dangerous to Life or Health (IDLH). This may 
be accomplished with a reliable analyzer, such as the ECOLYZER 60-400 for oxygen 
and combustibles. 

Once these two factors have been determined, one must then test for toxic 
substances. Often times, the presence and nature of a toxic compound is 
questionable. Therefore, we suggest the application of a qualitative 
screening tube - the POLYTEST. 

The POLYTEST tube is simply connected to a Draeger Bellows Pump directly, 
or via an extension hose, and five pump strokes are then applied. If a 
positive indication is obtained, one then begins a process of elimination 
with the specific detector tubes. The sampling scheme on the following page 
was designed to be applicable in the majority of situations encountered. 

As a final test, there are several gases the Polytest will not detect. 
These gases include amines, acid-reacting substances (e.g. hydrochloric acid, 
nitric acid, sulfur dioxide, etc.), and combustible gases (the levels of which 
have been previously determined). 

The detector tubes listed in the Polytest scheme, in addition to several 
others are Included in the Haz Mat Kit. 



D e t e c t i o n o f u n k n o w n s u b s t a n c e s b y m e a n s o f D R A E G E R d e t e c t o r t u b e s " 

Oetect ion of various organic and some inorganic substances: 

Polytest 

a.g, Acstons Gasoline (angina fuels) Liquid gases Parchloroethylena 
Acetylene Beniene (propane, butane) Carbon disulfide 
Arsenic hydride Ethytena Carbon monoxide, Monosryrerw Hydrogen sulfide 

Munic ipal gas (with more than 2 vol. % of CO) 
Nitrogen monoxide (NO) 
Toluene, xylarw, tr ichloroeihylana 

r 
positive 

Do toc t iono f various organic substances: 

Ethyl acetate 2 0 0 / a 

e.g., esters oi acetic acid, alcohols, ketones, benzene. 
loluerM, beruine hydrocartxins 

positive 

JL 
Detect ion of some 

hologonatotl hydrocarbons: 

Methyl bromide 5 / b 

e.g., methyl bromide UN N' 
1062 (chlorororm, dichlo-
roolhytene, dlchloroethane, 
dichloropropana), trichlo
roethylene 

Oetect ion of aminos: 

Hydrazine 0.25/a 

e.g., triethylamine UN N* 1296 
(ethylerw diamine, 
hydrazine, ammonia) 

negativf 

positive 

Detection of Important 
aromatic hydrocarbons: 

Beruene 0.06 

e.g, benzene UN N* 1114 
(athyt benzene, toluene 
and xylene in small 
quantities discolor the 

methyllsobutyl ketone, 
(Tiethytathyl ketone 

Detect ion of alcohols: 

Alcohol 100 /a 

e.g., alcohol UN N* 1096 
butanol, methanol, 
propanol 

prelayer) 

Detect ion of ketones: 

Acetone 100 /b 

s.g., acetone UN N* 1090 

negative 

Detect ion of 
propane butane: 

Hydrocarbon 0.1 % / b 

e.g.. propane UN N* 1978 

Detect ion of CO: 

Carbon monoxide 10 /b 

e.o, .COUNN' 1016 

Further detect ion 

of other substarKas may be 
neceaisary 

Detect ion of acid-
reacting substances: 

Formic acid 1/a 

e.g.. hydrochloric acid UN N» 
1789, HNOfca,. NO„SO, 

Further detect ion 

e.g.. methiana. ethane, Hj. 
CO] and othor substances 
may be necessary 

'Important: This sample taking schedule refers to a selection of sut>star>ces which occur frequently in practice. Other situations may 
necessitate another sequence of measurements and, tho case being, the use of additional detector tubes, or measurement 
according to other procedures must be carried out 



QUESTIONNAIRE #1 

This questionnaire is for customers who have not used detector tubes 

before for the solution to their measuring problem and want to know whether 

they can use Draeger detector tubes and if so, which ones. 

Check the prospectus 4340.3e, "Measurements with Draeger Tubes in the 

TLV Range" first and find out whether or not there is a Draeger detector tube 

available for measuring a given substance. In most cases you will find a 

specific detector tube, sometimes only non-specific ones, providing a 

qualitative reading (such as the tube chlorine for chlorine dioxide). If your 

customer has a special and more complicated problem and you cannot decide 

whether or not a Draeger detector tube will do the job, obtain as much 

information as possible using this questionnaire as a guide and then consult 

with National Draeger (412) 787-8383 or (412) 787-8389. We will try to give 

you an expedient answer. 



National 
Draeger, 
Inc. 

QUESTIONNAIRE NUMBER ONE 

Air and Gas Analyses by means of Draeger Detector Tubes 

1. What gas or vapor is to be measured? 

2. What concentration range is to be 
expected (rough estimate)? 

3. Is ambient air or an industrial 
gas to be analyzed? 

4. What is the temperature of the gas 
to be analyzed? 

5. What is the temperature of the 
ambient air? 

5. What is the air pressure of the 
ambient air? 

7. If an industrial gas is to be 
analyzed, does this gas have a 
higher, lower, or the same pressure 
as the ambient air? (If possible, 
state the gas pressure.) 

8. What is the composition of the 
industrial gas (main components)? 

9. If ambient air is to be analyzed, 
is this room accessible or does an 
extension hose have to be used? 

10, 

11 

12 

If an industrial gas is to be 
analyzed, is sampling done from a 
connection nozzle provided for this 
purpose or is a probe used? 

What is the humidity (water vapor 
content) of the air to be analyzed or 
of the industrial gas to be analyzed?_ 

In addition to the component to be 
measured, what other gases and vapors 
are present? 

13. Supplementary remarks; 



QUESTIONNAIRE #2 

This questionnaire is for customers who may be experiencing difficulties 

when testing with detector tubes. Using questionnaire two as a guide, you 

should obtain as much information as possible on that customer's application 

and the testing procedure followed. Consult with the Technical Services 

Department of National Draeger. The Technical Services Department can then 

utilize its resources here at National Draeger and, if needed, the Detector 

Tube Department of Draegerwerk AG in Germany can be consulted. 

When used correctly, this service will exhibit a professional approach to 

solving your customers' problems and strengthen their confidence in the use of 

detector tube methods. 



ll 

National 
Draeger, 
Inc. 

QUESTIONNAIRE NUMBER TWO 

Air and Gas Analyses by means of Draeger Detector Tubes 

Assumption: Draeger Tubes are already used for air or gas analyses. 

Brief description of the measuring procedure: 

Please answer the following questions as completely as possible, 

Which Draeger tubes have been used? 

Type Index: Order Number: 

Batch number of the Draeger tubes 
used? (This number is stamped onto 
the front or back of the Draeger 
label glued to the box of tubes). 

air tight? 

What was the predetermined period 
of use for the Draeger tubes (shelf 
life)? 

Was the Draeger gas detector pump 

5. With how many strokes of the Draeger 
gas detector pump was the analysis 
carried out? 

6. Which gas or vapor was measured? 

7. Which concentrations were determined 
by "means of the Draeger tubes? 

8. What was the temperature of the air 
or gas to be analyzed? 

9. What was the temperature of the 
ambient air at the location of the 
test? 

10. What was the air pressure of the 
ambient air? 



QUESTIONNAIRE NUMBER TWO (Continued) 

Draeger, 
Inc. 

11 

12. 

13. 

14. 

15. 

16. 

If an industrial gas was analyzed: 
did this gas have a higher, a lower, 
or the same pressure as the ambient 
air? 

What was the composition of the 
industrial gas (main components)? 

If ambient air was analyzed: was this 
room accessible and was it; therefore, 
possible to place the detector tube 
directly into the gas detector pump, 
or was the Draeger extension hose 
with tube holder used? 

If an industrial gas was analyzed: 
was sampling done by means of the 
sampling container or a probe? From 
which material was the probe (the 
sampling container) made? 

What was the humidity of the air that 
had to be analyzed? 

In addition to the component to be 
measured, what other gases and vapors 
were present? 

13. Supplementary remarks: 



QUESTIONNAIRE #3 

This questionnaire is for customers who may be experiencing diffuculties 

when selecting proper respiratory protection. Using questionnaire three as a 

guide, you should obtain as much information as possible on that customer's 

application. Consult with the Technical Services Department of National 

Draeger. The technical Services Department can then utilize its resources 

here at National Draeger to aid the customer in the selection of respiratory 

protection. 

When used correctly, this service will exhibit a professional approach 

to solving your customers' problems and strengthen their confidences in the 

Draeger product line. 



RESPIRATOR QUESTIONNAIRE 

Name and Address of Company 

Name of Individual 
Phone Number 
Date 

1. Material protecting against 

a) Chemical Name 
b) Trade Name 
c) Formu 1 a 

7 . 

8. 

9. 

10 

d) PEL OSHA 1910.1000 Current ACGIH TLV-TWA 

Form in which it will be used 

a) Liquid? b. Solid? 
d) If gaseous, organic vapor? 

Maximum expected concentration 

c. Gaseous? 
or acid gas 

a) 
b) 
c) 

parts per million or, 
milligrams per cubic meter or. 
Volume % 

Will material be heated? 

a) If so, to what temperature? 

Will other materials be encountered? 

a) If yes, please indicate mater1als_ 

Is oxygen deficiency possible? 

a) If yes, what is minimum expected concentration 

Can good ventilation of the area be maintained? 

Will exposure be continuous? or intermittent 

W-ill the respirator be used for escape only? 

Please describe in detail work process including equipment and 
number of people involved. 



AIR MONITORING WORK SHEET 

DATE: 

SAMPLE: 

LOCATION; 

COMPOUND SAMPLED; 
OSHA-TWA LIMIT: ppm 

COLLECTION DEVICE; 

A. PUMP FLOW RATE: cc/min 

B. SAMPLE TIME: minutes 

C. AIR VOLUME SUCKED THROUGH= A X B = 
1000 

liter 

D. LONG TERM TUBE INDICATION: 

C. AIR VOLUME SUCKED THROUGH; 

u liter 

liter 

E. MEAN CONCENTRATION = D 
C 

ppm 

06 
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3M 
Organic Vapor Monitor 

Analysis Guide 

USE OF THE ANALYSIS GUIDE TABLES: 
Tlie Analysis Guide is designed for the customer involved in the analysis of the 3M #3500 Organic Vapor 
Monitor by the gas chromatograph. The following tables summarize the 3M monitor sampling rate, capacity, 
recovery coefficient and calculation constants. The analysis guide provides the necessary information to 
calculate the time-weighted-average concentration in parts per million (ppm) or milligrams per cubic meter 
(mg/m )̂. 

A. Monitor Sample Information 
• Sampling Rate 

. The (*) compounds in the Sampling Guide tables have been subjected to an extensive amount of laboratory 
wori< to verify the sampling rate. The sampling rates given for the remaining compounds in this table were 

' determined from empirical relationships as outlined in a publication on Sampling Rate Validation. All 
sampling rates have an accuracy ot ± 5%. The sampling rates are tabulated as either cubic 

I centimeters/minute or micrograms/ppm-hour. 

• Capacity 
The capacity of the monitor for each individual compound is a function of molecular structure, vapor 
pressure, environmental conditions, etc. The capacity is stated in terms of weight (milligrams). For a single 

i contaminant, if the analyst finds the weight collected by the monitor is greater than the defined capacity, then 
the validity of the sample should be questioned. 

I When sampling multiple contaminants, the combined weights of the contaminants collected should not 
I exceed the defined value for the single contaminant with the lowest capacity. 

• Recovery Coefficients (Desorption Efficiency) 
•j The collected sample is removed from the activated carbon wafer for analysis by desorption with cartwn 
J disulfide (CS2) or other suitable solvents. In order for the laboratory analyst to detemiine accurately the 

amount of contaminant collected by the adsorbent, it is necessary to know the efficiency of the desorption 
1 process. The recovery coefficient or desorption efficiency is determined by adding a known weight of 
I contaminant onto the adsorbent and measuring the weight of contaminant in the desortsing solvent. The 
' recovery coefficient is calculated by dividing the recovered weight by the known weight It is recommended 

that each analytical laboratory determine recovery coefficients according to the procedure outlined by the 
I 3M laboratory contained in the Analysis Guide as "Recommended Procedure for Detemnination of Recovery 
I Coefficients." Recovery coefficients determined by the 3i\/1 laboratory are tabulated in the following tables. 

B. Procedure to Calculate Contaminant Concentrations 
I The time-weighted-average concentration of the environment sampled can be calculated by knowing the 
5 length of the sampling period, the contaminant weight determined by gas chromatography, the recovery 

coefficient and the calculation constant either A or B. The calculation constant A is used to calculate the 
j concentration when expressed in units of milligrams per cubic meter (mg/m )̂ and constant B when 
{ expressed in units of parts per million (ppm). The calculation constant A and B have been detemnined for 

every contaminant in the Analysis Guide by the following expressions: 

^ ^ 1000 

Sampling Rate 

Q ^ 1000 X (24.45) 

(Sampling Rate) x (Molecular Weight) 

1 
(9g 



The contaminant concentration can be calculated with the following infomnation: 
• Sampling Information 

Contaminant 
Length of Sampling Period (min.) t 

• Contaminant Information from Tables in Analysis Guide 
Calculation Constant A or B 

• Analytical Results 
Contaminant weight recovered W (Micrograms) 
Recovery Coefficient (r) 

The time-weighted-average concentration in milligrams per cubic meter of the contaminant in the 
environment sampled can be calculated from the following expression: 

C(mg/m3)= W (micrograms) ^ ^ 
r X t (minutes) 

The time-weighfed-average concentration in parts per million (ppm) of the contaminant can be calculated 
from the following expression: 

C(ppm)= W (micrograms) ^ g 
r X t (minutes) 

The above expressions calculate the time-weighted-average concentrations at a sampling temperature of 
25°C (asS'K) and pressure of 760 mm. When sampling at other environmental conditions, the atxjve 
expressions need to be corrected only for variations in temperature. The above expressions Cein tie 
multiplied by the following temperatures correction factors (CFj) for samples collected at temperatures other 
than as-C (ZT'F). 

Sampling 
CO 

44 
37 
31 
25 
19 
13 
7 
2 

- 3 
- 8 

Temperature 
(°F) 

111 
99 
88 
77 
66 
55 
45 
36 
27 
18 

Temperature 
Con-ection Factor 

(CFT) 

.97 

.98 

.99 
1.00 
1.01 
1.02 
1.03 
1.04 
1.05 
1.06 

From the above table, every 10-11° above or below 77°F requires a one percent correction to the calculated 
time-weighted-average concentration. 
If the temperature correction is desired, the time weighted average concentration can be calculated by the 
following expression: 

C(mg/m3) = W (micrograms) x A x CFj 
r X t (minutes) 

C(ppm)= W (micrograms) ypy rp . ^ 
r x t (minutes) 

2 
1^9 



Example Calculation 
Contaminant 
Length of Sampling Period (t) 
Temperature (T) 
Calculation Constant A 

or 
B 

Contaminant Weight 
Recovered (W) 

Recovery Coeff icient(r) 

Using Calculation Constant A: 

C(mg/m3) = 27.2 
(1.02) (420) 

Benzene 
420 minutes 
75°F 
28.2 

8.83 

27.2 micrograms 
1.02 

X28.2 

C = 1.79 mg/m^ 

Using Calculation Constant B: 

C (ppm) = 27.2 

(1.02) (4.20) 
X8.83 

C = .56 ppm 

3 
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ANALYSIS GUIDE 

Acetone' 
Acetonitrile 
Acrylonitrile 
Allyl Alcohol 
Allyl Chloride 

n-Amyl Acetate' 
s-Amyl Acetate 
n-Amyl Alcohol' 
l-Amyl Alcohol* 
s-Amyl Alcohol 

Benzene' 
Benzyl Chloride 
Bromoform 
Butadiene 
n-Butyl Acetate 

s-Butyl Acetate 
t-Butyl Acetate 
Butyl Acrylate 
Butyl Alcohol' 
s-Butyl Alcohol 

t-Butyl Alcohol 
Butyl CeUosolve' 

(2-Butoxyethanol) 
Butyl Glycidyl Ether (BGE) 
p-tert-Butyltoluene' 
Camphor 
Cartx}n Disulfide 
Cartx>n Tetrachloride' 
CeUosolve* 

(2-Ethoxyethanol) 
CeUosolve Acetate' 

(2-Ethoxyethyl Acetate). 

Chlorobenzene' 
o-Chlorostyrene 
o-Chlorotoluene 
Chlorobromomethane' 
Chloroform 

1 -Chloro-1 -nitropropane 
Chloroprene 

(2-Chloro-1,3-butadiene) 
Cumene' 
Cyclohexane' 
Cyclohexanol* 
Cyclohexanone" 
Cyclohexene' 
Diacetone Alcohol' 
o-Dichlorobenzene" 
p-Dichlorobenzene" 

1.1 Dlchloroethane 
1.2 Dichloroethylene" 
1,1 Dichloro-1-nitroethane 
Dichloroethyl Ether 

Sampling 
Rate 

(cc/mIn) 

40.1 * .9 
48.2 
43.8 
40.4 
35.1 
26.0 ± .5 
27.2 
31.2 ± .4 
32.3 ± .4 
32.3 
35.5 ± .6 
27.2 
29.3 
42.8 
31.6 

28.6 
29.4 
28.7 
34.3 ± .7 
34.8 

35.2 

28.2 * .6 
27.0 
20.7 ± .4 

21.4 
42.8 
30.2 ± .4 

32.4 ± .9 

26.6 ± .4 

29.3 ± .6 
26.0 
27.3 
34.4 ± .9 
33.5 

30.4 

32.2 
24.5 ± .9 
32.4 ± .7 
29.5 i .3 

28.9 ± .3 
32.3 ± .4 
28.2 ± .4 
27.8 ± .6 
27.8 ± .6 

33.2 
35.2 £ .5 
28.5 
26.1 

Capacity 
(mg) 

3 
14 
11 
20 

1 
>25 
>25 
>25 
>25 
>25 

13 
>25 
>25 

.4 
25 

>25 
19 

>25 
>25 

19 

13 

>25 
>25 
>25 

>25 
1 

14 

>25 

>25 

>25 
>25 
>25 

10 
7 

>25 

5 
>25 

22 
>25 

>25 
22 

>25 
>25 
>25 

4 
1 

>25 
>25 

Recovery 
Coefliclent 

.87 

1.08 

1.00 + 
.99-1-
.99 + 

1.02 
1.05 
1.05 

1.04 

1.07 
1.05 

.98 + 

.97 + 

.86 

1.10 

1.05 

.78 

1.03 

1.00 

1.00 
.98 

.96 
1.07 
1.00 + 

.97 
1.02 
1.04 + 
.95 
.95 

.99 

Calculation 
Constant 

A 
(mgym-') 

24.9 
20.8 
22.8 
24.75 
28.5 
38.6 
36.8 
32.1 
31.0 
31.0 

28.2 
36.8 
34.1 
23.4 
31.7 

35.0 
34.0 
34.8 
29.2 
28.7 

28.4 

35.5 
37.0 
48.3 

46.7 
23.4 
33.1 

30.9 

37.6 

34.1 
38.5 
36.6 
29.1 
29.9 

32.9 

31.1 
40.8 
30.9 
32.7 

34.6 
31.0 
35.5 
36.0 
36.0 

30.1 
28.4 
35.1 
38.3 

B 
(ppm) 
10.51 
12.37 
10.53 
10.43 
9.05 

7.26 
6.91 
8.91 
8.63 
8.60 

8.83 
7.08 
3.30 

10.53 
6.67 

7.37 
7.17 
6.66 
9.63 
9.44 

9.39 

7.35 
6.97 
7.98 

7.52 
7.52 
5.26 

8.39 

6.96 

7.38 
6.77 
7.05 
5.51 
6.13 

6.49 

8.53 
8.32 
8.98 
8.48 

8.63 
9.23 
7.47 
5.98 
5.98 

7.44 
7.16 
5.96 
6.55 

+ Mdthytsne Chlonoe as the sotvent 
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ANALYSIS GUIDE 

Dllsobutyl Ketone" 
Dimethyl Formamide 
p-Oloxane 
DIpropylene Glycol Methyl Ether 
Enflurane 

(2-Chloro-1,1,2trl(luoro-
ethyt difluoromethyl ether) 

Epichlorohydrin 
{1 •Chloro-2,3-epoxy-propane) 

Ethyl Acetate* 
Ethyl Acrylate 
Ethyl Alcohol 
Ethyl Benzene 
Ethyl Bromide* 

Ethyl Butyl Ketone 
(3-Heptanone) 

Ethyl Ether 
Ethyl Formate 
Ethylene Chlorohydrln 

(^Chloroethanol) 
Ethylene DIbromlde* 

(1,2-Dlbromomethane) 

Ethylene DIchlorlde' 
(1,2-Dlchloroethane) 

Furfural 
Furfuryl Alcohol 
Glyddol 

2,3-Epoxy-1 -propanol) 
Halothane 

(2-Bromo-2-chloro-1,1,1 
trifluoroethane) 

Heptane' 
Hexachloroethana 
Hexane* 

8-Hexyl Acetate 
Isoamyl Acetate 
Isoamyl Alcohol* 
Isobutyl Acetate* 
Isobutyl Alcohol* 

Isophorone' 
Isopropyl Acetate 
Isopropyl Alcohol 
Isopropyl Ether 
Isopropyl Glycidyl Ether 

Mesltyl Oxide' 
Mesltyle'ne' 

(Trimethy) Benzene) 
Methyl Acetate* 
Methyl Acrylate 

Methylal 
(DImethyoxymethane) 

Methyl Amyl Ketone 
(2-Heptanone) 

Methyl Bromide 
Methyl Butyl Ketone' 

(2-Hexanone) 
Methyl Isobutyl Ketone' 

(Hexanone) 
Methyl CeUosolve' 

(2-Methoxyethanol) 

Sampling 
Rate 

(cc/mIn) 

24.6 ± .8 
32.4 
34.5 
25.3 

28.3 

29.6 
34.5 * .6 
32.2 
51.2 
27.3 
36.4 * .3 

28.0 
36.8 
38.8 

33.9 

29.6 ± .4 

33.2 * .7 
34.3 
32.6 

37.1 

30.2 
28.9 ± .7 
26.7 
32.0 ± .7 

28.1 
27.2 
32.3 ± .4 
31.0 ± .3 
35.9 ± .7 

21.7 ± .7 
31.7 
39.4 
31.2 
29.1 

31.2 + 1.2 

26.3 ± .7 
37.0 ± .6 
35.8 

37.9 

27.9 
46.5 

29.7 ± .7 

30.0 i: .4 

36.3 ± .4 

Capacity 
(mg) 

>25 
>25 
>25 
>25 

4 

>25 
10 
19 
12 

>25 
1 

>25 
.4 
1 

>25 

>25 

18 
>25 
>25 

>25 

4 
>25 
>25 

18 
>25 
>25 
>25 
>25 
>25 

>25 
15 
17 
10 

>25 

>25 

>25 
2 

11 

1 

>25 
.5 

i>25 

>25 

>25 

Recovery 
Coefficient 

1.07 

— 
— 
— 

— 

.95 
1.01 

— 
— 
— 

1.03 

— 
— 
— 

— 

1.04 

1.02 
— 
— 

— 

— 
1.08 

— 
1.05 

— 
— 

1.03 + 

— 
1.02 + 

1.03 + 
1.05 + 

— 
— 
— 

.99 

1.06 
1.00 

— 

— 

— 
— 

1.00 

1,06 

.75 

Calculation 
Constant 

A 
(mg/m*) 

40.7 
30.9 
29.0 
39.5 

35.3 

33.8 
29.0 
31.1 
19.5 
36.6 
27.5 

35.7 
27.2 
25.8 

29.5 

33.8 

30.1 
32.8 
30.7 

27.0 

33.1 
34.6 
37.5 
31.3 

35.6 
36.8 
31.0 
32.3 
27.9 

46.1 
31.5 
25.4 
33.0 
34.4 

32.1 

38.0 
27.0 
27.9 

26.4 

35.8 
21.5 

33.7 

33.3 

27.5 

B 
(ppm) 

7.00 
10.34 
8.05 
6.53 

4,68 

8.8a 
8.05 
7.59 

10.38 
8.45 
6.16 

7.66 
8.96 
8.52 

8.90 

4.39 

7.44 
8.35 
7.65 

8.91 

5.96 
8.46 
3.86 
8.88 
6.04 
8.64 
8.60 
6.80 
9.20 

8.16 
7.56 

10.34 
7.91 
7.24 

8.00 

• 

7.75 
8.93 
7.94 

8.49 

7.69 
5.53 

8.23 

8.15 

8.86 

* McttryMrw Chlork)* u trw Kilv*ni 
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ANALYSIS GUIDE 

Methyl CeUosolve Acetate* 
(Ethylene Glycol Methyl Ether Acetate) 

Methyl Chloroform' 
Methyl Cyclohexane' 
Methyl Cyclohexanol 

Methyl Ethyl Ketone* 
(2-Butanone) 

Methyl Formate 
5-Methyl-3-heplanone 

(Ethyl Amyl Ketone) 
Methyl Iodide 
Methyl Isobutyl Carbinol 

(Methyl Amyl Alcohol) 
Methyl Isoamyl Ketone 
Methyl Methacrylate 
Alpha Methyl Styrene' 
Methylene Chloride' 

(Dichloromethane) 
Naphtha (VM&P)' 

Naphthalene 
Nonane' 
Octane' 
Pentane' 
2-Pentanone' 

(Methyl Propyl Ketone) 

Perchloroethylene' 
Phenyl Ether 
Phenyl Glycidyl Ether 
n-Propyl Acetate* 
n-Propyl Alcohol" 

Propylene Dichloride' 
(1,2 Dichloropropana) 

Propylene Glycol Monomethyl Ether 
n-Propyt Nitrate 

Stoddard Solvent 
Styrene' 
1,1,2,2-Tetrachloroethane 
1,1,1,2-Tetrachloro-2,2-difluoroethane 
1,1,2,2-Tetrachloro-1,2-difluoroethane 

Tetrahydrofuran 
Toluene' 
1,1,2-Trichloroelhane' 
Trichloroethylene* 
1.1,2-Trichloro-1,2,2-trifluoroethane 

1,2,3-Trichloropropane 
Vinyl Acetate 
Vinyl Bromide 
Vinyl Chloride' 
Vinylidene Chloride 
Vinyl Toluene 
Xylene' 

Sampling 
Rate 

(cc/mIn) 

29.0 ± .5 
30.9 ± .3 
28.9 ± .4 
28.8 

36.3 i .9 
45.0 

26.4 
36.7 

29.2 

28.0 
31.8 
25.0 ± .5 

37.9 * .3 
33.2 ± .7 

24.6 
24.6 ± .6 
26.6 ± .6 
35.3 * .9 

33.0 ± .5 

28.3 * .5 
24.1 
20.8 
30.1 ± .5 
39.7 ± .7 

30.6 - .4 
32.4 
33.3 
24.3 
26.8 ± .8 
28.4 
29.7 
28.2 

37.2 
31.4 ± .6 
29.7 i .6 
31.1 ± .2 
31.4 

27.4 
35.8 
41.0 
40.8 ± .5 
38.4 

26.8 
27.3 £ .5 

Capacity 
(mg) 

>25 
12 

>25 
>25 

12 
.2 

>25 
.2 

>25 
>25 

24 
>25 

2 
20 

>25 
>25 
>25 

7 

23 
>25 
>25 
>25 

21 
25 

25 
>25 
>25 
>25 
>25 
>25 

5 
5 
8 

25 
>25 

20 
.5 

>25 
7 
.3 

.04 
.5 

>25 
>25 

Recovery 
Coettlclent 

1.00 
1.03 
1.05 

— 

1.00 

— 

— 
— 

— 
— 

1.01 

.90 
1.04 

— 
1.09 
1.08 
1.02 

1.03 
1.05 

— 
— 
-

.93 + 

1.04 

— 
— 
— 

1.08 
.89 

— 
— 
— 

1.05 
1.02 
1.00 

— 
— 

1.02 

— 
1.02 

— 
1.07 

Calculation 
Constant 

A , 
(mg/m*) 

34.5 
32.4 
34.6 
34.7 

27^5 
22.2 

37.9 
27.3 

34.2 
35.7 
31.5 
40.0 

26.9 
30.1 

40.7 
40.7 
37.6 
28.3 

30.3 

35.3 
41.5 
48.1 
33.3 
25.2 

32.7 
32.3 
30.0 
41.2 
37.3 
35.2 
33.9 
35.5 
26.8 
31.8 
33.7 
32.2 
31.9 

36.5 
27.9 
24.4 
24.4 
25.9 

37.3 
36.6 

B 
(ppm) 

7.14 
5.95 
8.63 
7.45 

9.35 
9.06 

7.24 
4.69 

8.21 
7.66 
7.69 
8.29 

7.59 
7.36 

7.76 
9.04 
8.06 
9.62 

8.62 

5.20 
5.97 
7.84 
7.96 

10.26 

7.07 
7.58 
8.25 
6.99 
8.77 
5.12 
4.06 
4.25 
9.13 
8.46 
6.19 
6.00 
4.16 

6.07 
7.94 
5.57 
9.56 
6.53 

7.73 
8.45 

+ Melhylena Chlonat u the sotvent 
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3M 

ORGANIC VAPOR MONITOR 1^3520 

SAMPLING GUIDE 

^3520 Sampling Information 

The Organic Vapor Monitor {̂3520 is a diffusional sampling device 
with a backup section. The monitor consists of two layers of 
adsorbent media separated by a small space containing a placid 
air layer. For a specific contaminant, the secondary adsorbent 
in the backup section collects contaminant when the capacity 
of the primary adsorbent has been exceeded. The diffusional 
sampling capacity for the primary adsorbent can be defined as 
the weight adsorbed when the weight collection rate is no 
longer a linear function of the exposure. Although the 
diffusional capacity for the primary adsorbent may be reached 
during sampling, the primary adsorbent will continue to 
collect contaminant even though the weight collection rate 
deviates from the linear relationship. 

The weight (Wp) collected on the primary (top) adsorbent even 
though in excess of the defined diffusional capacity can be 
combined with the weight (ws) collected on the secondary (bottom) 
adsorbent to give an accurate determination of the t-ime-weight-
average concentration in the sampled environment; The sample valid; 
can be determined by comparing the ratio of the weight (Ws) 
collected by the secondary and the weight (Wp) collected by 
the primary adsorbent. The ratio Ws/Wp must be equal to or 
less than 0.50. 

A. Sampling Rate 

The top section of the #3520 containing the primary adsorbent has 
the same geometric dimension as the 3M Organic Vapor Monitor ^3500 
and therefore the sampling rates are the same as those tabulated in 
the Sampling Guide for the Organic Vapo!r Monitor jt3500 (coded R-355'. 
The sampling rates for the Organic Vapor Monitor #3520 also have 
an accuracy of +5%. 

B. Ca'pacity 

Because of the backup section, the effective sampling capacity 
o t the Organic Vapor Monitor #3520 is greater by a factor of 
four over those tabulated in the Analysis Guide for the Organic 
Vapor Monitor #3500. (code R-35AG) 

When sampling environments containing contaminant mixture of 
environment with high relative humidity, it is difficult to 
accurately define the deffusional sampling capacity. Therefore, 
under these conditions, the weight (Ws) collected by the secondary 
adsorbent of the backup section can be compared with the weight (Wj 
collected by the primary adsorbent to determine sample validity. 

/If-



When sampling mixtures, the weight ratio Ws/Wp can be determined 
for each contaminant. The sample is valid for each contaminant wh 
ratio is equal to or less than 0.50. ' 

C. Length of Sampling Period 

When sam.pling for Organic contaminants, full workshift 
sampling periods are recommended as the most comprehensive 
measure of worker exposure. When using the Organic Vapor 
Monitor #3520, the sampling guide for the Organic Vapor 
Monitor #3500 should be consulted. For those compounds 
where the recommended length of the sampling period for 
the Organic Vapor Monitor #3500 is less than a full 
workshift, the length of the sampling period can be 
increased by a factor of four when using the Organic 
Vapor Monitor #3520 because it has four times more 
effective contaminant capacity. Because of this increased 
effective capacity of the Organic Vapor Monitor #3520, sampli 
periods longer than a full workshift are possible, but the 
preferred recommendation is for full workshift sampling 
periods. 

In the sampling guide for the Organic Vapor Monitor #3500, 
there are a number of compounds where even at relative 
humidities <::.70%, sampling was not recommended (NR) at high 
concentrations with the Organic Vapor Monitor #3500. Now 
with the Organic Vapor Monitor #3520, these compounds can 
be sampled. The following sampling guide for the Organic 
Vapor Monitor #3520 gives the recommended sampling period 
for these compounds.-

J 

COMPOUND 

RECOMMENDED SAMPLING PERIOD 
(hrs.) 

RH < 70% 

Butadiene 

Ethyl Ether 

Methylal (Dimethoxymethane) 

Methyl Formate 

1,1,2 Trichloro 1,2,2 tri-
fluoroethan 

.1-.5 .5-3 

PEL PEL 

t 

1.6 
I 

1.2 

1.2 

2.8 

2.0 

.3 

.2 

.2 

.5 

.4 

RH > 70% 

1-.5 

PEL 

.5i3 

PEL 

1.6 

1.2 

1.2 

2.8 

2.0 

3 

2 

2 

5 

1 
1 

H "̂ 

I 
I 
I 



3M Orgonlc Vopor Monitor Selection Chart 

Samollng Parameters 

' Relqtlve Himldltv 

High (>70XJ 
Low « 70') 

Short Term Exposures 

STELS 

High VoDor Pressure CoriDOunds 

Including: acrylonitrile 

Monitor Reccfimendotlon 
#3500 

x̂  
X 

x2 

#3520 

X 
X 

x5 
pentane 
vinyl chloride 
acetone 
methylene chloride 
butadiene 
ethanol 

ContOTtlnont Concent rot Ions 

High (over 3x PEL) 

" Moderate^ {.5-3x PEL) 

Low'' (up to .5 PEL) 

Unknown 

X 

X 

X 

X 

X 

X 

^ Refer to #3500 SomolIng Guide (R-35S6) for maximum time for use 
ot high humidity 

2 Refer to #3500 Sompllng Guide (R-35S6) for those compounds 
best suited for STEL 

^ See reverse side for the specific simpllng reconrnendotions for 
these compounds 

Refer to Sompllng Guide (R-35S6) for specif Jc compound recormen-
dotlons 

R-3520 SG 

11^ 
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Use of the Sampling Guide Tables: 
The following table summarizes OSHA standards, 3M monitor sampling information and recommended 
sampling procedures for a variety of organic compounds for which the 3M Organic Vapor Monitors can 
be used to acccurately detemiine the environmental exposures. The table is not exhaustive and will be 
updated periodically. To obtain periodic updates, return the registration card contained in every box of 
monitors to 3M Company. 

A. OSHA Standards 

The OSHA TWA-PEL's (Time Weighted Average) given as worl<shift time weighted averages are taken 
from the Federal Register as found in 29 CRF 1910.1000 as of 1 January 1977 and are summarized in 
the "NiOSH/OSHA Pocl<et Guide to Chemical Hazards." Also included In parentheses are the current 
ACGIH (American Conference of Govemmental Industrial Hygienist) values in cases where they differ 
from OSHA TWA's. These values are subject to change and appropriate publications should he 
consulted for the most cunrent information. 

B. Monitor Samples Infonnation 

* Sampling Rate 

All sampling rates have an accuracy of ± 5%. The (*) compounds in the Sampling Guide tables have 
t>een subjected to eun extensive amount of laboratory work to verify the sampling rate. The sampling 
rates given for the remaining compounds in this table were determined from empirical relationships 
as outlines in a publication on Sampling Rate Validation. The sampling rates are tabulated as cubic 
centimeters/minute and micrograms/ppm-hour. The publication on Sampling Rate Validation Protocol 
can be obtained upon request from 3M Company. 

The top section of the #3520 (containing the primary absorbent) has the same geometric dimension 
as the 3M Organic Vapor Monitor #3500. Therefore, the sampling rates are the same, and also have 
an accuracy of ± 5 % . 

* Capacity 

The capacity of the monitor for each individual compound is a function of molecular stnjcture, vapor 
pressure, environmental conditions, etc. The capacity values are tabulated in Section II • Analysis 
Guide, and are used to determine the length of a recommended sampling period. 

Because of the backup section, the effective sampling capacity of the Organic Vapor Monitor #3520 
is four times greater than the values listed for the Organic Vapor Monitor #3500/3510. 

When sampling environments containing contaminant mixtures on environments with high relative 
humidity, it is difficult to accurately define the diffusional sampling capacity. Therefore, under these 
conditions, the weight (Ws) collected by the secondary absort>ent of the backup section can be 
compared with the weight (Wp) collected by the primary absorbent to determine sample validity. The 
ration Ws/Wp must be equal to or less than 0,60, 

C. Length of Sampling Period 

1. General 

3500/3510 
* 

When sampling for organic contaminants, full workshift sampling periods are recommended as 
the most comprehensive measures of worker exposure. When sampling some organic 
contaminants, sampling periods shorter than a full workshlft are required in order to sample 
within the recommended capacity of the monitor. Under these circumstances, sequential 
sampling with several monitors can be perfomned. 
3520 

For those compounds where the recommended length of the sampling period for the Organic 
Vapor Monitor 3500/3510 is less than a full workshlft, the length of the sampling period can be 
increased by a factor of four when using the Organic Vapor Monitor #3520. Because of the 
Increased effective capacity of the Organic Vapor ivlonitor #3520, sampling periods longer than a 
full workshlft are possible. The preferred recommendation is for full workshlft sampling periods. 

1 
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Z Effect on Humidity 

Recommended sampling periods have been tabulated for concentration ranges from .1 to .5 
times the PEL and from .5 to 3 times the PEL for relative humidities less than or greater than 
70%. These recommended sampling periods should not be exceeded when using OVM 
#3500/3510. 

3. Minimum Sampling Time 

To confirm quantitatively the presence and concentration of a conteiminant in the atmosphere, 
most analysts must have a minimum of 10 micrograms for G.C. analysis. A sampling period of at 
least 15 minutes is recommended even when 10 micrograms of the contaminant could be 
collected In a shorter period. For a contaminant at a low concentration level, the sampling rate of 
micrograms/ppm-hr. should be used to verify a sampling period during which at least 10 
micrograms of the contaminant would be collected. 

D. Short Term Exposure Limit (STEL) 

The ACGIH has recommended a short-temn exposure limit (STELJ as a maximum concentration to 
which workers can be exposed for a period up to 15 minutes continuously. No more than four (4) 
such excursions per day are permitted, with at least 60 minutes between exposure periods, provided 
that the recommended ACGIH daily TLV-TWA also is not exceeded. The STEL values summarized in 
the following tables can be found in the "Threshold Umit Values for Chemical Substances in 
Workroom Air Adopted by ACGIH for 1980." The monitor is recommended for STEL sampling If, 
during the 15 minute sampling period, the monitor wiii collect a minimum of 10 micorgrams of the 
contaminant when sampling at the STEL concentrations. 

E Unsuitable Compounds 

The OVM is not recommended for the compounds listed below because of adverse or Inadequate 
Interactions with the sorbent material. This list is representative of classes of compounds not 
suitable for use with the OVM. 

Compounds not on this list or the Compound Guide should be handled by consultation with OH&SP 
Technical Service. 

Compounds 

Ammonia Methane, Ethane, Propane 
Carbon Monixide (1) Methyl Alcohol (Methanol) 
Ethylene Oxide (2) Methyl Chloride 
Formaldehyde (3) Methyl; Dimethyl, Trimethyl Amines 
Hydrogen Sulfide Organic Solids 
Isocyanates Sulfur Dioxide 

T 
(1) Carbon Monixide can be monitored using 3M Monitor #3400 
(2) Ethylene Oxide can be monitored using 3M Ethylene Oxide Monitor #3550/3551 
(3) Formaldehyde can be monitored using 3M Formaldehyde Monitor #3750/3751 

F. Compounds Printed in Bold Type 

All compounds listed in bold type In the OVM Sampling Guide will be analyzed by 3M for the OVM 
#3510. tFor more information contact your 3M Sales Representative or your local OH&SP Safety 
Products Distributor. 

tPre-paid analysis for up to three compounds. 
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Sampling Guide 

COMPOUND 

/Acetone* 
Acetonitrile* 
Acrylonitrile 
Allyl Alcohol 
Allyl Chloride 

n-Amyl Acetate* 
8>Amyl Acetate 
n-Amyl Alcohol* 
l-Amyl Alcohol* 
s-Amyl Alcohol 

Benzene* 
Benzyl Chloride 
Bromotomi 
Butadiene 
n-Butyl Acetate 

3-Butyl Acetate 
t-Butyl Acetate 
Butyl Acrylate 

Butyl Alcohol* 

8-Butyl Alcohol 

t-Butyl Alcohol 
Butyl CeUosolve* (2-Butoxyethanol) 
Butyl Glycidyl Ether (BGE) 
p-tert-Butyltoluene* 
Camphor 

Carbon Disulfide 
Carbon Tetrachloride* 
CeUosolve' (2Ethoxyelhanol) 

CeUosolve Acetate* 
(2-Ethoxyethyl Acetate) 

Chlorobenzene* 

o-Chlorostyrene 

o-Chlorotoluene 

Chlorobromomethane* 
Chloroform* 

1-Chloro-1-nitropropane 

Chloroprene (2-Chloro-1,3-butadlene) 

Cumene* 
Cyclohexane* 
Cyclohexanol* 
Cyclohexanone* 

Cyclohexene* 
Diacetone Alcohol* 
o-Dlchlorobenzene* 
p-Dlchlorobenzene * 

1,1-Dlchloroethane 

1,2-Dlchloroethylene' 
1,1-Dlchloro-1-nitroethane 
Dichloroethyl Ether 

Dllsobutyl Ketone' (DISK) 

RECOMMENDED 
SAMPLINQ PERIOD 

(H 

RH<70% 

.1-.5 
PEL 

1 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
0.4 
8 

8 
8 
8 

8 

8 

8 
8 
8 
8 
8 

8 
8 
8 

8 

8 

8 

8 

8 
8 

8 

8 

8 
8 
8 
8 

8 
8 
8 
8 

8 

1 
8 
8 

8 

.5-3 
PEL 

0.5 
2 
2 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
NR 

7 

5 
4 
8 

8 

6 

7 
8 
8 
8 
8 

2 
8 
5 

8 

8 

8 

8 

1.5 
4 

8 

8 

8 
3 
8 
8 

3 
8 
8 
8 

1.5 

0.2 
8 
8 

a 

rs.) 

RH>70% 

.1-.5 
PEL 

1 
6 
6 
8 
8 

8 
8 
8 
8 
8 

8, 
8 
8 
0.4 
6 

6 
6 
8 

8 

6 

6 
8 
8 
8 
8 

6 
8 
8 

8 

8 

8 

8 

6 
6 

8 

6 

8 
6 
8 
8 

6 
8 
8 
8 

4 

1 
8 
8 

8 

.5-3 
PEL 

0.5 
1 
1 
6 
8 

4 
4 
4 
4 
4 

6 
6 
6 
NR 

3 

3 
3 
6 

4 

3 

3 
6 
6 
6 
6 

1 
6 
3 

4 

5 

6 

6 

1,5 
3 

6 

4 

e 
3 
6 

e 
2 
6 
8 
6 

1.5 

0.2 
6 
8 

6 

SHORT TERM 
EXPOSURE 

LIMIT 
(15mln.) 

STEL 
(ppm) 

1250 
60 

— 
2 
2 

150 
_ 

125 

25 

_ 
1250 
200 

250 
260 

— 
160 
160 

20 
3 

_ 
20 

160 

150 

— 
75 

75 

250 
60 

—' 
-

75 
376 
.^ 
._ 
_„ 

75 

110 

250 

250 
10 
10 

— 

OVM 
UMge 

Yes 
Yes 

No 
No 

Yes 

Yes 

Yes 

Yes 
Yes 

Yes 
Yes 

Yes 
Yes 

Yes 
No 

Yes 
Yes 

Yes 

Yes 

Yes 

Yes 
Yes 

Yes 
Yes 

Yes 

Yes 

Yes 

Yes 
Yes 
Yes 

OSHA 
Standard 
TWA-PEL 
( )ACQIH 

TLV 
C-C«lllng 

(ppm) 

1000 
40 
2 
2 
1 

100 
125 

(100) 
100 

(100) 

10 
1 
0.5 

1000 
150 

200 
200 

(10) 
100 
(50) 
150 

100 
50 
50 
10 
2 

20 
10 

200 
(100) 
100 

75 

(50) 

(50) 
200 

50 
(10) 
20 

25 
(10) 
60 

300 
50 
50 

300 
50 
50 
75 

100 
(200) 
200 

10 
15 
(5) 
50 

SAMPLINQ 
RATE 

(ec/mln.) 

40.1 
48.2 
43.8 
40.4 
35.1 

26.0 
27.2 
31.4 
32.3 
32.3 

35.5 
27.2 
29.3 
42.8 
31.6 

28.6 
29.4 
28.7 

34.3 

34.8 

35.2 
28.2 
27.0 
20,7 
21.4 

42.8 
30,2 
32.4 

26.6 

29.3 

26.0 

27.3 

34.4 
33.5 

30.4 

3Z2 

24.5 
32.4 
29.5 
28.9 

32.3 
28.2 
27.8 
27.8 

33.2 

35.2 
28.5 
26.1 

24.6 

Microgram 
ppnvnr. 

5.71 
4.85 
5.70 
5.75 
6.63 

7.38 
8.68 
6.78 
6.98 
6.98 

6.78 
8.48 

18.19 
5.67 
9.00 

8.14 
8.37 
9.01 

5.55 

6.32 

6.39 
8.15 
8.61 
7.51 
7.11 

7.88 
11.41 
7.14 

8.60 

8.12 

8.87 

8.51 

10.89 
9.78 

9.25 

7.03 

8.82 
6.67 
7.24 
6.94 

6.49 
7.15 

10.03 
10.03 

8.07 

8.38 
10.07 
9.16 

8.56 

3 
IZO 



Sampling Guide 

COMPOUND 

Dimethyl Formamide (DMP) 
p-Dloxane . 

DIpropylene Glycol Methyl Ether 
Enflurane 

(2-Chloro-1,i;2 trifluorbethyl 
difluoromethyl ether) 

Epichlorohydrin 
1 (1-Chloro-2,3-epoxy-prbpane) 

Ethyl Acetate* 
Ethyl Acrylate 
Ethyl Alcohol 
Ethyl Benzene 

[Ethyl Bromide* 

Ethyl Butyl Ketone (3-Heptanone) 
Ethyl Ether 
Ethyl Formate 
Ethylene Chlorohydrin (2-Chtoroethanol) 
Ethylene DIbromlde* 

(1,2-Dlbromomethane) 

Ethylene Dichloride* 
(1,2-Dlchloroethane) 

Furfural 
Furfuryl Alcohol 

Glyddol (2,3-Epoxy-1-propanol) 
Halothane 

1 (2-Bromo-2-chloro-1,1,1 trifluoroethane) 

Heptane* 

Hexachloroethane 
Hexane* 

s-Hexyl Acetate 
1 Isoamyl Acetate 
Isoamyl Alcohol' 
Isobutyl Acetate* 
Isobutyl Alcohol' 

Isophorone* 

Isopropyl Acetate 

Isopropyl Alcohol 

Isopropyl Ether 

Isopropyl Glycidyl Ether 
Mesltyl Oxide* 
Mesltylena* (Trimethyl Benzene) 

Methyl Acetate* 
Methyl Aorylate 
Methylal (DImethyoxymethane) 

' Methyl Amyl Ketone (2-Heptanone) 
Methyl Bromide 

RECOMMENDED 
SAMPLINQ PERIOD 

(H 

RH<70% 

.1.5 
PEL 

8 
8 

8 
8 

' 8 

7 
8 
4 
8 
1 

8 
0.3 
3 
8 
8 

8 

6 
8 

8 
8 

8 

8 
8 

8 
8 

8 
8 
8 

8 

8 

8 

5 

8 
8 
8 

3 
8 
0.3 
8 
4 

.5-3 
PEL 

8 
8 

8 
8 

8 

1 
8 
0.5 
8 
0.2 

8 
NR 
0.5 
8 
8 

8 

8 
8 

8 
8 

2 

8 
1.5 

8 
8 

8 
8 
8 

8 

2 

2 

0,8 

8 
8 
8 

0,5 
7 
NP 
8 
0.5 

rs.) 

RH>70% 

1.1-.5 
PEL 

8 
8 

8 
8 

8 

4 
6 
4 
8 
1 

8 
0.3 
3 
8 
8 

6 

8 
8 

8 
6 

4 

8 
4 

8 
8 

8 
8 
8 

8 

6 

.5-3 
PEL 

6 
4 

4 
6 

6 

1 
4 
0.5 
4 
0.2 

6 
NR 
0.5 
6 
6 

4 

8 
6 

6 
4 

2 

3 
1.5 

4 
4 

4 
4 
4 

6 

2 

6 2 

4 

8 
8 
8 

3 
6 
0,3 
8 
3 

0.8 

6 
6 
6 

0.5 
3 
NR 

4 
0.5 

SHORTTERM 
EXPOSURE 

\ LIMIT 
(15 min.) 

1 STEL 
(ppm) 

20 

150 
— 

5 

1 — 
— 
— 
125 
250 

75 
500 

! 150 

15 

15 
10 

75 
— 

500 

3 
125 

— 
125 

125 
187 
75 

— 

310 

500 

310 

75 
— 
35 

250 
— 

1250 
150 
^~ 

OVM 
Usage 

Yes 

Yes 

No 

Yes 
Yes 

Yes 
Yes 
Yes 

Yes 

Yes 
Yes 

Yes 

Yes 

Yes 
Yes 

Yes 

Yes 
Yes 
Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
Yes 

OSHA 
fitjindsrd 
TWA-PEL 
( ) ACQIH 

TLV 
C-Celling 

(ppm) 

10 
100 
(50) 
100 
— 
(2) 

5 
1 (2) 

400 
25 

1000 
100 

1 200 

50 
400 
100 

5 
20 

50 
(10) 

5 
50 
(5) 
50 

(2) 

500 
(400) 

1 
500 

(100) 
50 

100 

100 
150 
100 
(50) 
25 
(5) 

250 

400 
(250) 
500 

(250) 
50 
25 
25 

200 
10 

1000 
100 
20 

(15) 

SAMPLINQ 1 
RATE 

(cc/mln.) 

32.4 
: 34.5 

• 25.3 
\: 28.3 

29.6 

34.5 
32.2 
51.2 
27.3 
36.4 

28.0 
36.8 
38.8 
33.9 
29.6 

33.2 

34.3 
32.6 

37.1 
30.2 

28.9 

26.7 
32.0 

28.1 
27.2 

32.3 
31.0 
35.9 

21.7 

31.7 

39.4 

31.2 

29.1 
31.2 
26.3 

37.9 
35.8 
37.9 
27.9 
46.5 

Microgram 
ppm/hr. 

5.8 
7.45 

9.19 
12.81 

6.76 

7.45 
7.90 
5.78 
7.10 
9.74 

7.83 
6.68 
7.04 
6.66 

13.66 

8.07 

8.08 
6.98 

6.74 
14.63 

7.08 

15.53 
6.74 

9.93 
8.68 

6.98 
8.82 
5.81 

7.34 

7.93 

5.17 

7.81 

8.28 
7.49 
7.73 

6.72 
7.56 
7.07 
7.81 

10.84 

4 
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Sampling Guide 

COMPOUND 

Methyl Butyl Ketone* (2-Hexanone) 
Methyl Isobutyl Ketone* (Hexanone) 
Methyl CeUosolve* (2-Methoxyethanol) 
Methyl CeUosolve Acetate* 

(Ethylene Glycol Methyl Ether Acetate) 
Methyl Chloroform* 

Methyl Cyclohexane' 
Methyl Cyclohexanol 

Methyl Ethyl Ketone* (2-Butanone) 
Methyl Formate 
5-Methyl-3-heptanone 

(Ethyl Amyl Ketone) 

Methyl Iodide 
Myethyl Isobutyl Carbinol 

(Methyl Amyl Alcohol) 
Methyl Isoamyl Ketone 
Methyl Methacrylate 
Alpha Methyl Styrene* 

Methylene Chloride* (Dichloromethane) 

Naphtha (VM&P)' 
Naphthalene 
Nonane* 

Octane* 

Pentane* 

2-Pentanone' (Methyl Propyl Ketone) 
Perchloroethylene (Tetrachloroethylene) 
Phenyl Ether 
Phenyl Glycidyl Ether 

n-Propyl Acetate* 
n-Propyl Alcohol* 
Propylene Dichloride* 

(1,2-Dlchloropropane) 
Propylene Glycol Monomethyl Ether 

n-Propyl Nitrate 

Stoddard Solvent 

Styrene* 
1,1,2,2-Tetrachloroethane 
1,1,1,2-Tetrachloro-2,2-dlfluoroethane 
1,1,2,2-Tetrachloro-1,2-dlfIuoroethane 

Tetrahydrofuran 
Toluene' 
1,1,2-Trichloroethane* 
Trichloroethylene* 

1,1,2-Trichloro-l ,2^.trif luoroethane 

1,2,3-Trlchloropropane 
Vinyl Acetate 

vinyl Bromide 
Vinyl Chloride* 

Vinylidene Chloride 

Vinyl Toluene 
Xylene* 

. 1 

RECOMMENDED 
SAMPLINQ PERIOD 

(Hre.) 

RH < 70% 

.1-.5 
PEL 

8 
8 
8 
8 

6 

8 
8 

8 
0.7 
8 

6 
8 

8 
8 
8 

1 

8 
8 
8 

8 

2.5 

8 
8 
8 
8 

8 
8 
8 

8 

8 

8 

8 
8 
5 
5 

8 
8 
8 
8 

0.5 

8 
8 

2 
2 

2 

8 
8 

.5-3 
PEL 

8 
8 
8 
8 

1 

2.5 
8 

3 
NR 
8 

1 
8 

8 
8 
8 

0.2 

2 
8 
5 

3 

0.4 

5 
7 
8 
8 

4 
8 
8 

8 

8 

4 

8 
8 
0.75 
0.75 

2 
6 
8 
8 

NR 

8 
8 

2 
2 

2 

8 
8 

RH>70% 

.1-.5 
PEL 

8 
8 
8 
8 

4 

6 
8 

6 
0.7 
8 

4 
8 

8 
8 
8 

1 

6 
8 
6 

6 

2.5 

6 
6 
8 
8 

8 
6 
6 

8 

8 

6 

8 
8 
4 
4 

4 
6 
6 
8 

0.5 

8 
6 

2 
2 

2 

6 
6 

.5-3 
PEL 

4 
4 
6 
6 

1 

2 
4 

2 
NR 
6 

1 
6 

4 
4 
4 

0.2 

2 
6 
3 

2 

0.4 

3 
3 
6 
6 

3 
4 
4 

4 

4 

3 

4 
6 
0.75 
0.75 

2 
3 
6 
6 

NR 

6 
4 

2 
1.5 

2 

4 
4 

SHORTTERM 
EXPOSURE 

LIMIT 
(15 min.) 

STEL 
(ppm) 

50 . 
125 
35 
35 

450 

500 
75 

300 
150 

10 
40 

150 
125 

250 

400 
15 

250 

375 

750 

250 
150 

2 
15 

250 
250 
110 

150 

40 

125 

125 
10 

625 
625 

250 
150 
20 

150 

1250 

75 
20 

20 

150 
150 

OVM 
Usage 

Yes 
Yes 
Yes 
Yes 

Yes 

Yes 
Yes 

Yes 
Yes 

Yes 
Yes 

Yes 
Yes 

Yes 

Yes 
Yes 
Yes 

Yes 

Yes 

Yes 
Yes 
No 
Yes 

Yes 
Yes 
Yes 

Yes 

Yes 

Yes 

Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 

Yes 

Yes 
Yes 

Yes 

Yes 
Yes 

OSHA 
Standard 
TWA-PEL 
( ) ACQIH 

TLV 
C-Celling 

(ppm) 

100 
100 
25 
25 

350 

500 
100 
(50) 
200 
100 
25 

5 
25 

100 
100 
100 

500 
(200) 
300 

10 

(200) 
500 

1000 
(600) 
200 
100 

1 
10 

200 
200 

75 

(100) 
25 

500 
(100) 
100 

5 
500 
500 

200 
200 

10 
100 
(50) 

1000 

50 

(10) 
(5) 
1 

(5) 
(10) 

100 
100 

SAMPLINQ 
RATE 

(cc/mln.) 

29.7 
30.0 
36.3 
29.0 

30.9 

28.9 
28.8 

36.3 
45.0 
26.4 

38.7 
29.2 

28.0 
31.8 
25.0 

37.9 

33.2 
24.6 
24.6 

26.6 

35.3 

33.0 
28.3 
24.1 
20.8 

30.1 
39.7 
30.6 

32.4 

33.3 

24.3 

26.8 
28.4 
29.7 
28.2 

37.2 
31.4 
29.7 
31.1 

31.4 

27.4 
35.8 

41.0 
40.9 

38.6 

26.8 
27.3 

Microgram 
ppm/hr. 

7.29 
7.35 
6.76 
8.38 

10.09 

6.94 
6.06 

6.41 
6.33 
7.39 

12.79 
6.51 

7.83 
7.80 
7.24 

7.91 

8.15 
6.88 
7.71 

7.43 

5.56 

6.95 
11.53 
10.05 
7.71 

7.53 
5.21 
8.49 

6.09 

7.27 

8.59 

6.83 
11.71 
14.87 
14.12 

6.57 
7.08 
9.69 

10.00 

14.41 

9.88 
7.56 

10.77 
6.22 

9.19 

7.75 
7.09 

5 
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ORGANIC VAPOR MONITOR # 3 5 2 0 
WITH BACKUP SECTION 

FACT SHEET 
How do I know when to use the 3520 instead of the 3500? 

The 3520 should be used when any of the following is expected: 

a) Compounds to be monitored have boiling points of 
60°C or less and/or high TLVs, (for example, methylene 
chloride, vinyl chloride, pentane). 

b) Mixtures of compounds, some of which have boiling 
points of 60** or less, in high concentrations, (for 
example, acetone). 

c) High concentrations of complex mixtures. 

Please refer to the 3520 Sampling Guide for details. 

Why are there additional parts for the 3520? 

The 3520 is actually made up of two 3500's, one stacked atop 
the other. The additional parts are needed to seal both sections 
when sampling is finished. For the Top Section there is a 
closure cap exactly like the closure cap of the back-up section. 
In addition, there is a closure cap (the brown cap) for the bottom 
of the front section. 

Can the 3520 be used for all the same applications as the 3500? 

Yes, and more (see 3520 Sampling Guide). 

Is the analysis any different with the 3520? 

No, except that both the front and back sections are analyzed 
and their weights combined to determine the total exposure. 

How do I know if the 3520 has been overexposed? 

If the ratio of the weight of sample collected on the secondary 
adsorbent (W ), to the weight collected on the primary adsorbent (W ) 
is less that^or equal to .5 then the sample is valid. Conversely, ^ 
if the ratio exceeds .5 the 3520 has been overexposed. 

To be valid ^s £ .50 
W 
P 

Are the sampling rates any different for the 3520? 

No, the sampling rate for the 3520 front section is the same as 
the sampling rate of the 3500. The backup section merely receives 
the overload. 

U-? 



How accurate is the 3520? 

As accurate as the 3500. The sampling rates are verified to 
within +^5% and all other parameters are the same for both. 

What are the applications where 3520 should be used? 

The 3520 should be used in any situation in which the concentrations 
of contaminants are unknown and expected to be high. In addition, 
when high concentrations of rather volatile compounds (vinyl chloride 
acrylonitrile, methylene chloride, etc.) are expected, when mixtures 
are sampled in which displacement from the sorbent in anticipated, 
or when mixtures are sampled in which one or more components are expected 
in high concentrations. 

Can the 3520 be used as an area sampler? 

Yes, just as the 3500 can be used. 

How sensitive is the 3520? 

As sensitive as the 3500. 3M recommends that at least 10 micrograms 
be collected in order to insure reliable results. 

Is the 3520 affected by temperature or pressure changes any 
differently than the 3500? 

No, it is not. There are no significant effects of atmospheric pressure 
changes on the performance of the 3500 or 3520. Effects of temperature 
changes can be calculated according to the procedure outlined in the 
3M 3500 Analysis Guide which applies to the 3520 also. 

R-OVFS 



3M #3520 
ORGANIC VAPOR MONITOR WITH BACKUP SECTION 
PRODUCT INFORMATION & 
USAGE GUIDE 

GENERAL DESCRIPTION 

The 3M #3520 Organic Vapor Monitor with backup section is a badge to be 
worn near the breathing zone of personnel exposed to potential hazardous 
organic vapor environments. It is designed to measure time-weighted-
average -concentrations (which can be compared to the permissible exposure 
levels) over a measure time intierval. The monitor is equipped with a 
backup section which collects contaminant when the capacity of the primary 
adsorbent has been exceeded. The monitor requires no sampling pump. It 
is analyzed using techniques similar to those outlined in NIOSH Method 
Physical and Chemical Analytical Method 127 for charcoal tubes. Analytical 
assay is correlated to environmental contaminant concentrations using data 
supplied by 3M Company. 

II. PRINCIPLE OF THE METHOD 

A. The contaminant enters the monitor by diffusion. The monitor consists 
of two layers of adsorbent medium separated by a small space within 
the monitor. The contaminant first diffuses to the primary adsorbent 
medium. The amount of contaminant adsorbed by the primary layer is 
determined by exposure time and contaminant concentration in the 
sampled environment. For a specific contaminant, the secondary adsorb
ent begins to collect contaminant by diffusion when the capacity of the 
primary adsorbent is exceeded. 

B. At the end of the sampling period, the primary and secondary adsorbent 
sections of the monitor are separated and sealed with closure caps. 
For analysis, a measured volume ofeluent is added to each section of 
the monitor to desorb the contaminants from the adsorbents. 

C. For each section, an aliquot of the eluent solution is analyzed via 
gas chromatography. The weight of contaminant on each adsorptive 
medium is quantified by peak area comparison to known standards. 

D. By comparing the weight collected on each of the adsorbents (secondary 
and primary), the validity of the sample collected by the monitor can 
be determined. The sample is valid if no contaminant is found on the 
secondary adsorbent or if the ratio of the weight collected on the 
secondary to the weight collected on the primary is less than or equal 
to .50. (See Section III. B.6 for details.) 

E. If the sample is determined to be valid, then the weight of contaminant 
on the primary and secondary adsorbent is used to calculate the time-
weighted-average concentration of the contaminant in the environment 
during the sampling period. 

\ 2 T 



III. USE INSTRUCTIONS 

A. Hygienist 

1. The monitor is packaged to prevent contamination during shipment 
and handling. The monitor which is sealed in the clear inner 
bag must be removed from the zip lock package. The closure caps 
should remain in the zip lock package. The monitor should not be 
removed from the clear inner bag until just prior to use. 

2. The monitor is removed from the clear inner package and the samp
ling start time is recorded on the back of the monitor. The 
monitor is attached near the breathing zone of the worker. The 
white side of the monitor must face outward. The white film and 
ring must not be removed until the sampling period is terminated. 

3. The 3520 Organic Vapor Monitor with the backup section increases 
the effective sampling capacity by a factor of four over the 3500 
Organic Vapor Monitor. Therefore, the recommended sampling periods 
tabulated in the Sampling Guide for the 3500 Organic Vapor Monitor 
can be increased four times when sampling with the 3520 Organic 
Vapor Monitor. 

4. At the conclusion of the sampling period, the monitor is removed 
from the worker. The time at the end of the sampling period is 
recorded on the back of the monitor. 

5. The white face and its retaining ring should immediately be removed 
with a coin or other suitable device. The closure cap is then 
immediately snapped on which terminates the sampling. The two 
ports in the cap are firmly closed with the attached plugs. 

r t ' 

6. To insure proper operation of the secondary section, immediately 
separate the primary and secondary sections. The brown cup is 
snapped into place on the bottom of the primary section. The other 
closure cap is snapped on the secondary section. The two ports in 
the cap are firmly closed with the attached plugs. The importance 
of these steps should be emphasized, since environmental sampling 
continues until the bottom brown cup and closure caps are on with 
their ports closed. 

7. The following information must be recorded on the package: 

a. Monitor number 
b. Date of exposure 
c. Employee I.D. 
d. Contaminant vapor(s) in the environment 
e. Temperature and relative humidity of the 

monitored environment if considered extreme 
f. Any comments or unusual circumstances 

^ 



8. The capped monitor sections are snapped together back-to-back and 
placed into the appropriate original bag. The zip lock bag is 
then sealed. 

9. A control or blank sample should be provided for the analyst. This 
is necessary for accuracy of results. The blank sample is prepared 
at the monitoring site using the following procedure: 

a. The monitor and closure caps are removed from the 
package. 

b. The white face and retaining ring are removed. 
c. The closure cap is snapped on and the ports closed. 
d. The primary and secondary sections are separated. 
e. The brown cup is installed on the bottom of the 

primary section. The second closure cap is snapped 
on the secondary sections and the ports closed. 

f. The package is labeled "blank" and the badge number 
for which it serves as a blank is recorded. 

g. The blank sample is packaged and submitted for 
analysis along with the exposed monitors. 

10. The monitor should be analyzed as soon after use as possible using 
analytical techniques described in the "3M Brand Organic Vapor 
Monitor Compound Guide." 

B. Analyst 

1. Upon receipt of the exposed monitors, the analytical chemist should 
verify that: 

a. The closure caps are in place 
b. The ports of the closure caps are plugged 
c. Ihe required information is recorded on the package 

Any deviations must be noted cn the analytical report. 

* 
2. The center port is opened and 1.5 ml of carbon disulfide is 

injected. 

3. The elution step requires approximately one-half hour, with 
occasional gentle agitation. 

4. Both closure cap ports are opened. The eluent solution is carefully 
decanted through the rim port into the automatic sampler vials for 
the gas chromatograph *. The vials are immediately sealed. If an 
automatic sampler is not being used, the aliquot for injection Ccin 
be removed directly from the monitor through the center port on 
the cap. 

5. Gas chromatographic analysis is conducted as outlined in NIOSH 
P&CAM 127. The corrected weight of each contaminant on the adsorp
tive element is obtained by subtracting out the contribution of the 
blank sample and dividing by the desorption efficiency determined 
for the contaminant. 
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5. The validity of the samples collected can be determined by com
paring the weight (Ŵ ) collected on the secondary adsorbent with 
the weight (Wp) collected on the primary adsorbent. Because the 
mass of activated carbon in the primary adsorbent is equivalent 
to the mass in the secondary adsorbent, the capacity of a contam
inant on each should be equivalent. But, in order to assure a 
valid sample under all sampling conditions, the ratio of the 
contaminant weight (Wg) on the secondary adsorbent to the contam
inant weight (Wp) on the primary adsorbent must meet the following 
criteria: 

^ ^ .50 

When sampling the environment with multiple contaminants with the 
3520 Organic Vapor Monitor, the above criteria can be used to 
determine the sample validity of each contaminant. Therefore, 
for those contaminants which fulfill the above criteria, the weight 
(Wp) on the primary adsorbent and the weight (Wg) on the secondary 
adsorbent can be used to accurately determine the time-weighted-
average concentration. 

7. The corrected weight of each contaminant on the primary and secondary 
adsorbent can be used to calculate the time-weighted-average concen
tration according to the following equation: 

3 W-, Wo 
C(mg/m ) = J^ _1_ 

Kp x t Kg x t 

where, 

Wp = corrected weight collected by the primary 
adsorbent 

Wg = corrected weight collected by the secondary 
adsorbent 

Kp = sampling rate of the contaminant onto the 
primary adsorbent 

Kg = sampling rate of the contaminant onto the 
secondary adsorbent 

t = length of sampling period 

3, W^ + kWg 

The above equation can be simplified to the following: 

1 w 
C(mg/m ) = ^ 

where, 

k = 2.2 - a constcint determined by the ratio of Kp/K . 
For all contaminants, this ratio has been 
determined to be a constant of 2.2. 
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with this simplication, the time-weighted-average concentration 
of the contaminant in the environment can be calculated from 
the corrected weight collected by the primary and secondary 
adsorbent, the length of the sampling period and the sampling 
rate. The geometric dimensions (area and length) of the primary 
diffusional chamber for the 3520 Organic Vapor Monitor with the 
backup section are the same as the dimensions of the diffusional 
chamber for the 3500 Organic Vapor Monitor. Therefore, the 
sampling rates (K̂ ) of the contaminants onto the primary adsorb-

- ent of the 3520 Organic Vapor Monitor are the same as those 
tabulated in the Sampling and Analysis Guide for the 3500 Organic 
Vapor Monitor in the 3M Brand Organic Vapor Monitor Compound 
Guide. 

8. From the Analysis Guide, the Calculation Constants A and B can 
be used to further simplify the calculation of the time-weighted-
average concentration. The concentration in milligrams per cubic 
meter of the contaminant in the environment Scimpled can be cal
culated from the following expression: 

C(mg/m3) = W^ -i- 2.2 Wg ^ ̂  

r x t 

The time-weighted-average concentration in parts per million (ppm) 
of the contaminant can be calculated from the following expression: 

C(ppm) = W + 2.2 Wo ^^ _p f̂  X B 
r x t 

9. The sampling rate (K ) and the calculation constants A & B for 
each organic compounu are obtained from 3M Brand Organic Vapor 
Monitor Compound Guide. 

* 

** 

*** 

The 1.5 ml eluent volume is appropriate for 2.0 ml automatic sampler vials. 
Different eluent volume may be used if desired, but corresponding desorption 
efficiency values must be verified. 

Decantation of the eluent solution into vials requires some technique to 
avoid spillage. It is recommended that this step be practiced a few times 
before valuable samples are attempted. A decanting spout extension is pro
vided to facilitate transfer. 

The contaminant weights (Wp and Wg) in the following expressions are uncor
rected for desorption efficiencies. The correction is made in the expressions 
by dividing by the desorption efficiency (r). 

R-3520UG 
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3M COMPANY 

OCCUPATIONAL HEALTH & SAFETY PRODUCTS LABORATORY 

Organic Vapor A n a l y t i c a l Method No. 2 , R e v i s i o n B 
J a n u a r y , 1986 

DETERMINATION OF SELECTED ORGANIC VAPORS IN AIR 

SCOPE 

This is a procedure which covers the method of analyzing 
samples to determine the amount of a particular organic 
vapor(s) present in the air. This procedure is to be used 
for those organic vapors which can be collected by 3M 
Organic Vapor Monitors and desorbed with carbon disulfide 
or other suitable solvents. A provisional list of organic 
vapors that can be determined is given in supplementary 
publications titled "3M Organic Vapor Monitor )?3500 
Analysis Guide" and "3M Organic Vapor Monitor Sampling 
Guide". 

Calibration curves are generated for each contaminant of 
interest by injecting known amounts of the compound into a 
gas chromatograph and recording the response. 
Interferences will be treated in the Discussion Section. 
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Occupational Health & 
Safety Products Laboratory Page 2 

I . SUMMARY OF METHOD 

The organic vapors are adsorbed on high a c t i v i t y charcoa l , desorbed w i th 
carbon d i s u l f i d e or other su i tab le solvent and quant i ta ted using a gas 
chromatograph equipped w i th a flame i o n i z a t i o n de tec to r . 

I I . APPARATUS 

Organic Vapor Monitors - 3M Brand No. 3500 and 3520. 

Features: Sampling rate controlled by molecular diffusion. 
Each collecting layer has 160 milligrams of charcoal. 

Gas Chromatograph - Hewlett Packard, Model 5840A, or equivalent, equipped 
with a flame ionization detector - available from Hewlett Packard, 2025 West 
Larpenteur Ave., St. Paul, MN 55113 

Analytical Columns and Parameters - A list of suggested columns is given in 
Table 1*. Column parameters should always be adjusted to produce sharp 
symmetrical peaks with as much resolution as possible from interfering 
components. Carrier gas flow rates are nominaly set at 25 cm /min. for 
packed columns 1/8 inch in diameter. 

Vials: Size - 3.2 mm x 1.1 mm. Volume - 1 ml. 
Part No. 3-3123 

Caps: Equipped with Teflon liners. 

Cap Crimper: Part No. 3-3195 available from Supelco. 

REAGENTS 

Carbon Disulfide - Highest purity available 

Solvents - To prepare standards the ideal standard material is a sample of 
the compound to be measured. Otherwise use AR grade or better solvents. 

Capillary columns exhibits much better resolution than packed columns, 
but because of variance in manufacturing and performance, no capillary 
columns are listed. 

/?( 



1 

3M Company 
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Safety Products Laboratory Page 3 

Gas Chromatograph Supplies - Pressurized bottles of: 

1. Helium for carrier gas use must meet or exceed laboratory Grade D 
99.995% pure. 

2. Nitrogen for carrier gas use must meet or exceed laboratory Grade E 
99.98% pure. 

3. Hydrogen for flame detector must meet or exceed Grade A 99.8% pure. 
4. Air for flame detector must meet or exceed industrial Grade Type 1. 

j Caution: High pressure containers are hazardous and should be handled 
with care. Do not store in extreme heat. 

Calibration Standards - A series of standard solutions are prepared for each 
solvent to be determined. A microliter syringe is used to inject an 
appropriate amount of a particular compound into a known volume of carbon 
disulfide or other suitable solvent. Nominally 10, 25, and 50 ml glass -
stoppered volumetric flasks are used. For the more volatile compounds, 
known amounts are added to measured quantities of solvent contained in vials 
equipped with Teflon - lined caps. The vials are immediately inverted and 
left in that position until used. These solutions are used to prepare a 
reference calibration curve for the particular organic vapor of interest. 
Normally, 2 uL of each of the standard solutions are injected into a gas 
chromatograph and the peak area for each concentration is recorded. A best 
fit line is calculated by the regression technique to correlate peak area 
with the weight of component(s) present. It is recommended that the 
calibration and monitor samples be the same size. 

An alternate method to the regression line is to average the resultant 
sensitivity factors of three individually prepared standards. Sensitivity 
factors are determined by the ratio of weight to area units. 

Caution: Carbon disulfide is toxic and should be handled in a hood. 
Standard solutions should be used as soon as possible. They may be stored 
in the laboratory refrigerator for no more than five days. 
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III. SAMPLING 

Check the "USE BEFORE" date stamped on the monitor carton to insure that the 
monitors are still within their usable life. The monitor is removed from 
the package and the exposure start time is recorded on the back of the 
badge. Vlhen personal sampling is being performed, the monitor should be 
attached near the breathing zone. For area sampling, the monitor should NOT 
be placed in a corner or along a wall where stagnant air may exist. At the 
conclusion of the sampling period, the badge is removed and the retaining 
ring along with the membrane are discarded. The elutriation cap is then 
immediately snapped on terminating monitor exposure.and the end time 1s 
recorded on the back of the badge. The following information should be 
recorded for each sample: 

1. Monitor number. 
2. Date exposed. 
3. Employee or Area I.D. 
4. Organic vapor of interest along with suspected contaminants 

which could cause interference. 
5. Temperature and relative humdity of the monitored environment 

if considered extreme. 
6. Any comments or unusual circumstances. 

IV. SAMPLE ANALYSIS 

Using a repipet or a syringe, add 1.5 mL of the desorption reagent to each 
monitor through the center port (the port is immediately resealed). After 
30 minutes, with occasional gentle agitation, the eluent is decanted into a 
marked auto-sampler vial where a 2 uL sized sample is automatically 
introduced into the gas chromatograph. Alternatively, a 2 uL aliquot is 
removed from the center port for manual injection. The resultant analysis 
is recorded on a chromatogram where area units of the desired component(s) 
are correlated with the amount (weight) present ducing the sampling period. 
The weight found is recorded and converted to mg/m and/or ppm. If the 
weight collected, for a single contaminant, is greater than the defined 
capacity (listed in "3M Organic Vapor Monitor #3500 Analysis Guide") then 
the validity of the sample should be questioned. When sampling multiple 
contaminants, the combined weights of the contaminants collected should not 
exceed the defined value for the single contaminant with the lowest 
capacity. 
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I Calculation of Contaminant Concentrations 

j Determine the weight of contaminant(s) present in each sample by use of the 
calibration data (regression equation or sensitivity factor) generated from 
the prepared standards. The sample weight should always be corrected by 
subtracting any interferring contributions made from a control blank. 

J The time-weighted-average concentration of the environment sampled can be 
calculated by knowing the length of the sampling period, the contaminant 

j weight determined by gas chromatography, the recovery coefficient and the 
\ calculation constant either A or B. The calculation constant A is used to 

calculate the concentration when expressed in units of milligrams per cubic 
meter (mg/m ) and constant B when expressed in units of parts per million 
(ppm). The calculation constant A and B have been determined for all the 
compounds listed in "3M Organic Vapor Monitor #3500 Analysis Guide". 

The time-weighted-average concentration in milligrams per cubic meter of any 
(listed) contaminant present in the environment sampled can be calculated 
from the following expression: 

C(mg/m ) = W (micrograms) x A 
rxt (minutes) 
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The time-weighted-average concentration in parts per million (ppm) of the 
contaminant can be calculated from the following expression: 

C(ppm) = W (micrograms) x B 
rxt (minutes) 

Where W = corrected contaminants weight recovered. 

r = recovery coefficient 

t = length of sampling period 

A = 1000 
Sampling Rate 

B = (1000) X (24.45) 
Sampling Rate x Molecular Weight 

The above expressions calculate the time-weighted-average concentrations at 
a sampling temperature of 25 C (298 K) and pressure of 760 mm. When 
sampling at other environmental conditions, the above expressions need to be 
corrected only for variations in temperature. The above expessions can be 
multipled by the following temperature correction factors (CF.,) for samples 
collected at temperatures other than 25 C (77 F). 

Sampling 

44 
37 
31 
26 
19 
13 
7 
2 
'3 
-8 

Temperature 

111 
99 
88 
77 
66 
55 
45 
36 
27 
18 

Temperature 
Correction Factor 

CF.̂  

.97 

.98 

.99 
1.00 
1.01 
1.02 
1.03 
1.04 
1.05 
1.06 
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From the previous table, e^^ery 10-11° above or below 77°F requires a one 
percent correction to the calculated time-weighted-average concentration. 

If the temperature correction is desired, the time-weighted-average 
concentration can be calculated by the following expression: 

3 
C(mg/m ) = W (micrograms) x A x CFj 

rxt (minutes) 

C(ppm) = W (micrograms) x B x CFj 
rxt (minutes) 

Example Calculation (Trichloroethylene) 

Length of sampling period (t) 465 minutes 

Temperature (T) 19°C 

Calculation constant (A) 32.2 

or constant (B) 6.0 

Corrected Toluene Weight (W) 768 micrograms 

Recovery coefficient (r) 1.00 

Using calculation constant (A): 

C(mg/m'^) = 768 x 32.2 x 1.01 
(1.00)(465) 

C = 53.7 mg/m^ 

Using calculation constant (B): 

C(ppm) = 768 X 6..00 x 1.01 
(1.00)(465) 

C = 10.0 ppm 
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DISCUSSION 

Experience teaches that a single contaminant is rarely found by itself in a 
given industrial atmosphere. Depending on the number and nature of the 
contaminating organic vapors, it is possible that interferences may occur. 
To help insure the accuracy of an analytical result, a sample may be 
analyzed on two chemically different natured columns (Carbowax vs. SE-30). 
If the results are essentially the same for both columns, there is a good 
chance no interferences are present. However, no absolute identification 
can be made for any contaminant(s) by retention time only, regardless of the 
number of analytical columns used. 
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TABLE 1 

Analytical Columns 

10% FFAP, Chromosorb U AW, 10 ft. x 1/8 in. SS 

*15% carbowax 20m, Chromosorb W, 7.5 ft. x 1/8 inc. SS 

Porapak Q, 6 ft. x 1/8 inc. SS 

10% FFAP, Chromosorb W AW, 20 ft. x 1/8 inc. SS 

25% CEF, Chromosorb P AW, 10 ft. x 1/8 inc. SS 

5% 0\/-17, Supelcoport, 6 ft. x 4 mm glass 

10% OV-101, Supelcoport, 10 ft. x 1/8 inc. SS 

10% SP-2100, Supelcoport, 10 ft. x 1/8 inc. SS 

1.75% Bentone 34/5% SP1200, 10 ft. x 1/8 inc. SS 

*20% SP2100 0.1% carbowax 1500 on 100/120 mesh Supelcoport 
10 ft. x 1/8 in. SS 

Use 

General, Free Fatty Acid 

General, Chlorinated 

Low MW Halogens 

General, Solvent 

Benzene, Aromatics 

General, Drugs, Pesticides 

General 

General, Hydrocarbons 

Xylene, Aromatics 

^ 
N^ 

* Primary columns packed 



Recommended Procedure 
For Determination of 
Recovery Coefficients 

For 3M Organic Vapor Monitor #3500 

3M publ ishes the Recovery Coeff icient for many of the organic vapors in the 3500 Compound 
Guide. This number represents the mean value i 2 standard deviat ions f rom the tests con
duc ted a l 3M. A m i n i m u m of 5 f o l d repl icat ion (both moni tors and standards) of the recovery tes 
is per formed at 3M. However, we encourage the user to verify the recovery coef f ic ients , since 
techn iques and presence of mult ip le con taminants can affect »€COvery coef f ic ien ts . 

The recovery coeff ic ient is determined by vapor-state spik ing of mon i to rs . Th is is accompanied 
by the foMovMng steps: 

^) Remove plast ic ring and white f i lm from a moni tor . 

2) Place a 2.5 m. diameter Whatman #5 filter paper on spacer plate. 

3) The closure cap is snapped on the monitor. 

•4) Calculate the amount of mater ial to be in jec ted. The fo l lowing fo rmula wi l l ca lcu late the in
jec t ion amount , in mi l l igrams, that corresponds to the amount that wou ld be col lected by a 
moni tor at samphng condi t ions chosen. By varying the chosen concent ra t ion levels and ex
posure t imes, a Recovery Coeff ic ient curve can be generated. 

W = (Ko) X (C) X (t) X (10-* mVcm') 

Where: 

W = Amount of l iquid in ject ion in mi l l ig rams 
K Q = Sampl ing rate of monitor cm' /min . 
C = Average concentrat ion in mg/m^ 
t = Sampl ing t ime in minutes 

For compounds that are sol id at room temperature, prepare a so lu t ion in Carbon Disul f ide 
such that no more than a 5 microl i ter in jec t ion is needed to spike the required number of 
mi l l ig rams of the compound . 

A suggested star t ing point wou ld be assuming an average concent ra t ion of one P.E.L. 
(Permissible Exposure Limit) and an 6 hour exposure per iod, as long as the amount in 
mi l l ig rams does not exceed the recommended exposure l imit of moni tor . 

5) Inject the known quant i ty of the organic mater ia l on to the f i l ter paper th rough the center 
port . 

6) The moni tor is a l lowed to sit 16-24 hours t o al low to ta l t ransfer of the organic mater ia l f r o r r f l 
the fi lter paper to the sorbent before e lu t ion . " 

7) Remove filter paper f rom monitor. 

8) Proceed wi th e lut ion and determinat ion of amount recovered by G.C. analysis. See Sec VII 
Steps 2-5 o l «35D0 Organic Vapor Monitor Inst ruct ions for Use. 

For further assistance, cal l 3M Occupat ional Heal th and Safety Products Technical Service tol l 
free On 1-800-32B-1300, or write 3M. 3M Center, Occupat iona l Heal th and Safety Products Divi
s ion. P.O. Box 33155, St. Paul. MN 55144. 

P DbPpsCit i i .Pi l i i n o t n U 
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3M 
Organic Vapor Monitor 

Sampling Rate 

Validation Protocol 

Anotrier Step Towards Better Occupational Health and Safety 

fl.35VP(ei.t)H1 Uino in U.S.A. 

Occupational Health and Safety Products Dlvision/3M 
220-7W 3M Center 
St. Paul, MN 55144 
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Sampling Rate Validation 

The sampling rates for the (*) contaminants were determined by sampling a known air concen
tration in a laboratory generator-dilution system. This system consisted of a calibrated dry air 
gas meter, a syringe drive mechanism to deliver the liquid contaminant to a heat manifold, and 
an exposure device to hold six (6) monitors. The air concentrations of the contaminant were 
generated by delivering the contaminant at a known rate to an air flow through the heated 
manifold. 

For the exposure period, the air concentration can be determined by measuring the total air 
volume and the initial and final weight of the syringe containing the contaminant. Five concen
trations at one-tenth, one-half, one, two and four times the permissible exposure limit (PEL) 
were generated to measure the sampling rates. For the sampling rate validations, six 
samples at each of the five concentrations were collected. The recovery coefficients were 
determined by spiking the monitors with known amounts of the contaminant at the level cor
responding to amounts collected when sampling air concentrations ranging from one-tenth to 
four times the permissible exposure level (PEL). Results from the 18 spiked samples (3 sets of 
6 samples) and the 30 exposure samples results were used to form the basic statistical set of 
data. 

In the sampling rate validation exposure, the monitors sampled known air concentration con
taining three to five contaminants. The length of the exposures were: 

2 Hrs. 
2 Hrs. 
2 Hrs. 
1 Hr. 
5 Hr. 

- .1 PEL 
- .5 PEL 
- 1 PEL 
- 2 PEL 
- 4 PEL 

The validation results were treated according to the statistical protocol outline in the 
Documentation of the NIOSH Validation Tests DHEW No. 77-185. The validated sampling rates 
are tabulated for each contaminant as the mean of 30 samples with the variation reported as 
the precision of the sampling rate. These results along with the diffusion coefficients as 
calculated by the Hirschfelder equation are tabulated in Tables I, 11 and III. The technique for 
calculating the diffusion coefficient according to the Hirschfelder equation is outlined in Ap
pendix A. 

In Figure 1, the validated sampling rates are plotted as a function of the calculated diffusion 
coefficients for alcohols, aliphatics, cellosolves, esters and ketones. From a least squares fit 
of the data, the variation of sampling rate is ± 5%. In Figure 2, the validated sampling rates 
are plotted as a function of the calculated diffusion coefficient for aromatics and other cyclic 
compounds. In Figure 3, the validated sampling rates are plotted ^s a function of the 
calculated diffusion coefficient for the halogenated compounds. 

For the compounds in the Sampling Guide and Analysis Guide other than those tabulated in 
Tables 1, II and 111, the sampling rates were determined from the diffusion coefficients 
calculated according to the Hirschfelder equation as outlined in Appendix A and the empirical 
relationships defined in Figures 1, 2 and 3. By this technique, it is possible to determine the 
sampling rates with an accuracy of at least ± 5%. 

|4L 



Table I 

Hirschfelder IVIeasured 
Diffusion Sampling 

Coefficient Rate 
Compound (cm'/sec) (cc/min ± s.d.) 

Ketones 

Acetone .1096 40.1 ±.9 
Diisobutyl Ketone .0606 24.6±.8 
Methyl Butyl Ketone .0756 29.7±.7 
Methyl Isobutyl Ketone .0761 30.0±.4 
Methyl Ethyl Ketone .0943 36.3 ± .9 
Methyl Propyl Ketone .0838 33.0 ± .5 

Alcohols 

n-Amyl Alcohol .0787 31.2±.4 
i-Amyl Alcohol .0790 32.3 ± .4 
Butyl Alcohol .0879 34.3±.7 
Diacetone Alcohol .0707 28.2 ± .4 
i-butyl Alcohol .0908 35.9±.7 
Propyl Alcohol .1004 39.7±.7 

Aliphatics 

Heptane .0721 28.9 ±.7 
Hexane .0796 32.0 ±.7 
Nonane .0617 24.6 ±.6 
Octane .0664 26.6 ± .6 
Pentane .0864 34.5 ±.8 

CeUosolve 

Butyl CeUosolve .0681 28.2±.6 
CeUosolve .0820 32.4 ±.9 
CeUosolve Acetate .0682 26.6±.4 
Methyl CeUosolve .0911 36.3±.4 
Methyl CeUosolve Acetate .0740 29.0±.5 

Esters 

n-Amyl Acetate .0668 26.0 ± .5 
s-Butyl Acetate .0728 28.6 ± .4 
Ethyl Acetate .0883 34.5 ± .6 
i-Butyl Acetate .0793 31.0 ± .3 
Methyl Acetate .1009 37.0±.6 
Propyl Acetate .0793 30.1 ± .5 
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Table II 

Hirschfedler 
Diffusion 

Coefficient 
(cm'/sec) 

Measured 
Sampling 

Rate 
(cc/min 2: s.d.) 

Aromatics & Other 
Cyclic Cortipounds 

Benzene 
p.tert-Butyl Toluene 
Cumene 
Mesitylene 
Alpha Methyl Styrene 
Styrene 
Toluene 
Xylene 

Cyclohexanone 
Isophorone 

Cyclohexane 
Cyclohexene 
Methyl Cyclohexane 

Cyclohexanol 

.0947 

.0599 

.0690 

.0660 

.0700 

.0764 

.0827 

.0748 

.0802 

.0635 

.0851 

.0876 

.0769 

.0760 

35.5 ± .6 
20.7 ± .4 
24.5 ± .9 
26.3 ±.7 
25.0 ± .5 
26.8 ± .8 
31.4 ±.6 
27.3 ± .5 

28.9 ± .3 
21.7 ±.7 

32.4 ± .7 
32.3 ± .4 
28.9 ± .4 

29.5 ± .3 

Table III 

Compound 

Halogenated 

Carbon Tetrachlordie 
Chlorobenzene 
Chlorobromomethane 
o-Dichlorobenzene 
1,2 Dichloroethylene 
Ethyl Bromide 
Ethylene Dibromide 
Ethylene Dichloride 
Methylene Chloroform 
Methylene Chloride 
Perchloroethylene 
Propylene Dichloride 
1,1,2 Trichloroethane 
Trichloroethylene 

Hirschfelder 
Diffusion 

Coefficient 
(cm'/sec) 

.0857 

.0812 

.1005 

.0732 

.0992 

.1013 

.0824 

.0973 

.0855 

.1102 

.0786 

.0833 

.0836 

.0874 

Measured 
Sampling 

Rate 
(cc/mln ± s.d.) 

30.2 ±.4 
29.3 ± .6 
34.4 ± .9 
27.8 ±.6 
35.2 ± .5 
36.4 ± .3 
29.6 ± .4 
33.2 ± .7 
30.9 ± .3 
37.9 ± .3 
28.3 ± .5 
30.6 ± .4 
29.7 ± .6 
31.1 ±.2 

[ M 
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Appendix A 

Calculation of Diffusion Coefficient 

Because diffusion coefficients are not available for all contaminants from the same experimen
tal determination, it is therefore desirable to use accurate estimations as determined from the 
Wiiks and Lee modification (Ind. Eng. Chem. 47,1253 [1955] of the equation by Hirschfelder, Bird 
and Spots (Trans. Am. Soc. Mech. Engrs., 71,921 [1949] as outlined in J. H. Perry, Ed. [Chem. 
Engrs. Handbook)). 

It has been shown that excellent empirical correlation can be achieved between measured 
sampling rates and the calculated diffusion coefficients. Therefore, the sampling rates which 
were not measured can be determined with an accuracy of ± 5 % from the calculated diffusion 
coefficients using the emplirical relationship. The following outlines the Hirschfelder equation 
and defines the neccesary parameters needed for calculating the diffusion coefficient according 
to this technique. 

Hirschfelder Equation 

B T W I / M , 4- 1/Mj 
Dg 

Pr? 

Where 

Dg = gas diffusivity (cm^/sec) 

B = [10.7 - 2.46V1/M, -t- 1 / M J X 10 ' 

T = absolute temperature ("K) 

M,,Mj = molecule weights of components 1 and 2 

P = absolute pressure (atm) 
o 

r „ = collision diameter A 

= (r, + rJ/2 

l(j = collision integral for diffusion, 
function of kT/G,j (see Table 1-Appendix A) 

vfTT) 
k = Boltzmann constant 

= .1.38X lO-'erg/'K 

e ,, = energy of molecular interaction (ergs) 

^ = 1.15 T , 

= 1.92 Tn, 

Tt) = temperature of component boiling point (°K) 

Tfn = temperature of component melting point (°K) 

8 
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Combining and simplifying the above expressions: 

Y = air value (97 °K) 

— : - - V ( 9 7 ° K ) (1.15 Tb) 

kT 
t',: 

• - ^ ( 9 7 ° K ) ( 1 , 9 2 T m ) 

298.15 

•V(97''K) (1.15 Tb) 

28.2 

-VfT 
From this value, the collision integral, l(j, can be found from the interpolated values tabulated in 
Table I of Appendix A. 

The radius (r) can be determined from the summation of the atomic volumes tabulated in Table 11 
of Appendix A. 

r = 1.18 (V) ^'3 

VJ = S^atomic (s^® Table 11 Appendix A) 

r, = 3.62 

r,A = [T3.62 -f 1.18 Vj"')/2]' 

By combining all of the above expressions and values, the first equation can be expressed as 
the following: 

Dg = I2.O3 - 5.07 V.0345 -h 1 / M 3 [ 3 / . 0 3 4 5 + I / M ] 

1^(3.62 -I- ^.^8MAy 

9 



Example Calculations: 

1 

1 

1 

1 

Methyl acetate CHj-S-O-CH, 

Molecular weight - 74 

Boiling point (T^ - 331 "K (58°C) 

kT 

'd = 

V: = 

DQ 

Dg = 

= 28.2 
"V 331 

= 1.55 

.5914 

3(14.8) -1- 6 (3.7) -1- 7.4 + 7.4 

= 81.4 

4.33 

(22.03 - 5.07 -V.0345 -I- 1/74) (V.0345 -f 1/74) 

(.5914) [3.62 -1-1.18(4.33)"]' 

.1016 cm'/sec 

10 



Appendix A 

Table 1 

Interpolated Values of Collision Integral 

kT/e.j I D kT/e.2 IQ 

1.00 0.7197 1.40 0.6166 
.01 .7165 .41 .6148 
.02 .7132 .42 .6131 
.03 .7100 .43 .6114 
.04 .7067 .44 .6096 
.05 .7035 .45 .6078 
.06 .7003 .46 .6061 
.07 .6070 .47 .6044 
.08 .6938 .48 .6026 
.09 .6905 .49 .6008 

1.10 0.6873 1.50 0.5991 
.11 .6846 .51 .5976 
.12 .6819 .52 .5960 
.13 .6791 .53 .5945 
.14 .6764 .54 .5929 
.15 .6737 .55 .5914 
.16 .6710 .56 .5899 
.17 .6683 .57 .5883 
.18 .6655 .58 .5868 
.19 .6628 .59 .5852 

0.7197 
.7165 
.7132 
.7100 
.7067 
.7035 
.7003 
.6070 
.6938 
.6905 

0.6873 
.6846 
.6819 
.6791 
.6764 
.6737 
.6710 
.6683 
.6655 
.6628 

0.6601 
.6578 
.6554 
.6531 
.6507 
.6484 
.6461 
.6437 
.6414 
.6390 

0.6367 
.6347 
.6327 
.6307 
.6287 
.6266 
.6246 
.6226 
.6206 
.6186 

1.40 
.41 
.42 
.43 
.44 
.45 
.46 
.47 
.48 
.49 

1.50 
.51 
.52 
.53 
.54 
.55 
.56 
.57 
.58 
.59 

1.60 
.61 
.62 
.63 
.64 
.65 
.66 
.67 
.68 
.69 

1.70 
.71 
.72 
.73 
.74 
.75 
.76 
.77 
.78 
.79 

1.20 0.6601 1.60 0.5837 
.21 .6578 .61 .5823 
.22 .6554 .62 .5810 
.23 .6531 .63 .5796 
.24 .6507 .64 .5783 
.25 .6484 .65 .5769 
.26 .6461 .66 .5755 
.27 .6437 .67 .5742 
.28 .6414 .68 .5728 
.29 , .6390 .69 .5715 

1.30 0.6367 1.70 0.5701 
.31 .6347 .71 .5689 
.32 .6327 .72 • .5677 
.33 .6307 .73 .5665 
.34 .6287 .74 .5653 
.35 .6266 .75 .5640 
.36 .6246 .76 .5628 
.37 .6226 .77 .5616 
.38 .6206 .78 .5604 
.39 .6186 .79 .5592 

1.40 0.6166 1.80 0.5580 

11 
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Appendix A 

Table 11 

LeBas Additivity Values & Rules - Vj = I>'^atomic 

Atomic Volue 
Element (V) 

Carbon 14.8 

Chlorine 
Terminal as in R-CI 21.6 
Medial as in R-CHCI-R 24.6 

Fluorine 8.7 

Hydrogen 3.7 

Iodine 37.0 

Nitrogen 15.6 
In primary amines 10.5 
In secondary amines 12.0 

Oxygen 12.8 
O 

Doubly bound-6 9 9 7.4 
In aldehydes & ketones R-C-H,R-C-R 7.4 
In methyl esters CHj-O-O^-R 9.1 
In methyl ethers CH3-O-R ,0 9.9 
In higher ethers & esters R-O-C-'R 

0 R-O-R 11.0 
In acids R-d'-OH 12.0 
In union with S,P,N . 8.3 

Sulfur 25.6 

Special Rules: 
(1) Deduct 6 for three membered ring 
(2) Deduct 8.5 for four membered ring 
(3) Deduct 11.5 for five membered ring 
(4) Deduct 15.0 for six memt)ered ring 
(5) Deduct 30.0 for naphthalene ring 

12 



Chief Engineer Kurt LEICHNITZ: 

TECHNICAL DATA 

National Draeger, Inc. 
Reorinted Irom DRAEGER REVIEW 42 

AIR ANALYSES AT WORK PLACES 

BY MEANS OF SHORT-TERM AND LONG-TERM DETECTOR TUBES 

m 

1 General 

The occurrence of air pollution cannot always be completely avoided at work places, 
but there are sufficient possibil it ies to protect the workers from health hazards. This 
includes measurements of the toxic substances in the air and - a very important point 
- evaluation of the exposure' on the basis of the measurement results. 

When the measurement programme is prepared, it can be 
assumed that the concentration of toxic substances in the 
work area of the employee differs almost always as a function 
of time and space. As regards air analysis, this results in the 
fol lowing tasks: 

a) Determination of the average concentrat ion over a period 
of several hours 

b) Determination of the range of f luctuation of the concen
tration 

c) Aimed measurements if concentration peaks are sus
pected. 

It should be remembered that the air analysis must be carried 
out in the area of inhalation of the workers if the exposure is 
to be evaluated. 

The detector tube method (long-term and short-term tubes) 
is suited for solving this measurement task. The measurement 
programme can be planned according to statistical rules. The 
statistics of sample-taking have been discussed in several 
publications. Although the mathematical principles sometimes 
appear to be complicated, their practical application is simple. 

Taking into account statistical v iewpoints, proposals are now 
to be made on the execution of the measurements. Al l situa
tions to be expected in practice cannot be covered by this 
programme, but it is possible to provide at least a basis for 
establishing a sample-taking schedule which meets practical 
requirements. The statistical evaluation should be included 
in the framework of air analysis as a matter of principle. 

35C77 

Determination of the average concen
tration in the area of Inhalation over 
a period of teveral hours, using long-
term detector tubes and DrSger 
Polymeter pump. 

2 Determination of the average concentration in the area of inhalation over a period 
of several hours by means of long-term detector tubes 

2.1 Principle 

For this type of measurement the system - consisting of the long-term tube, an extension 
hose, and the DRAGER Polymeter long-term pump - is worn by the worker on his body 
(illustr. 1). 

The result of the measurement corresponds to the average concentrat ion (arithmetic 
mean) to which the person was exposed during the period of measurement (exposure 
during the monitoring period); cf. illustr. 2 as wel l . 

Note l : Workers are exposed to toxic substances at their work places; this situation Is 
called exposure. 



Example for the concentration trend 
as a function of time; ths average 

concentration c (referred to the total time) 
Is also entered. 

The duration of the monitoring period will differ, depending on the problem. It may 
extend over the entire work shift of normally eight hours. 

2.2 Period of use for long-term detector tubes and DRAGER Polymeter pump 

The indication sensitivity of the long-term detector tubes is adjusted to several hours 
of use. If concentrations amounting to several times the threshold limit value are pre
sent, indications which can be evaluated will be obtained after a shorter period of time 
(e. g., 15 min). It is thus possible to monitor for short periods as wel l . 

The Polymeter has a period of use of eight hours. Not all the long-term detector tubes 
can be used yet for up to eight hours; it may therefore be necessary to use two or 
four tubes in succession during an eight-hour shift. The result of the respective indi
vidual measurement is a measure of the average concentration during the individual 
monitoring period. In order to calculate the average concentration for the eight-hour 
shift, the arithmetic mean is formed from the two or four individual values. 

2.3 Sample-taking techniques with long-term tubes to determine the average 
concentration 

a) The long-term tube has a capacity which is sufficient for eight hours. Only one tube 
per shift is used. The result of the measurement is the average concentration (c) 
during the monitoring period of eight hours (e. g., c = 75 ppm). 

b) The long-term tube has a capacity which Is sufficient for four hours. Two tubes per 
shift are used. 
Result of the first measurement: 
Average concentration c i during the monitoring period of the first four hours 
(e .g . , c , = 65ppm). 

Result of the second measurement: 

Average concentration c j during the monitoring period of the second four hours 
(e. g., Cj = 85 ppm). 

Formation of the average of the first and second results yields the average con
centration c during the entire period of monitoring: 

- _ 65 + 85 7 c „ „ „ 
c = — 5 — = 75 ppm 

c) The long-term tube has a capacity for two hours. Four tubes are used per shift. 
Evaluation and formation of average can be derived from example b. 

I 



3 Determination of the range of fluctuation of the concentration when using 
short-term detector tubes 

3.1 Logarithmic normal distribution 

A logarithmic normal distribution of the concentration is assumed in the method 
described.below. Particularly for the determination of dust in the air of work places, 
a relation between the dust concentration and the frequency of occurrence of the con
centrations was observed a long time ago. This relation can be described by the 
logarithmic normal distribution; Juda and Budzinski [1] reported on this distribution 
after having evaluated several thousand measurements. 

The curve of the logarithmic normal distribution is shown in illustr. 3. For comparison's 
sake, the Gaussian bell-shaped curve, known from mathematics. Is given in Illustr. 4; 
the standard distribution can be described by this curve. Whi le the standard distri
bution has a symmetrical shape, the curve for the logarithmic normal distribution has 
a steeper slope on the left side and is flatter on the right side. The logarithmic normal 
distribution wil l be encountered whenever the feature, e. g., the gas concentration, 
cannot drop below a certain value, such as zero, but when high values occur, although 
rarely. According to Sachs [2], the logarithmic normal distr ibution is observed when
ever biological or economic aspects predominate. This includes, among other things, 
the income of wage earners. 

Neumann [3] reports on air analyses in a work room In which the SO2 concentration 
fluctuated. The fluctuation fol lowed the logarithmic normal distr ibution, and Naumann 
explains the mathematical connections. 

On the basis of experience obtained so far about frequency distributions of gas 
concentrations at work places, the National Institute for Occupational Safety and 
Health (NIOSH) in the U.S.A. proposed to adjust sample-taking and evaluation of the 
measurement results to the logarithmic normal distr ibution [4]. 

The theoretical connections of sample-taking statistics have thus been explained in 
great detail in various publications. Their application to practical problems is to be 
discussed in this paper. 
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3.2 Sample-taking schedule for short-term measurements 

A total of ten Individual measurements is the basis for the programme presented here. 
These measurements are taken as "snapshots" during the period of monitoring (e. g., 
eight hours), using short-term tubes and a bellows pump. The various measuring 
moments must be selected at random [5]. 

It may appear rather arbitrary to set up the sample taking schedule, presented here, 
on a total of ten individual measurements. Studies conducted In the U.S.A. [5] have 
shown that this number can be considered adequate for many Instances to be expected 
in practice. 

The sequence of short-term measurements by means of detector tubes and the sta
tistical evaluation are explained by way of an example. 

3.2.1 First step (duration of a single measurement): 

Estimate of the duration of a single measurement by way of short-term detector tubes; 
the duration is, e. g., 4 min (the duration depends on the type of detector tube and 
may differ from 4 min). 

3.2.2 Second step (the monitoring period is subdivided): 

Subdivision of the entire monitoring period into time intervals corresponding to the 
duration of a single measurement (4 min). 

The monitoring period is to begin at 6.00 a. m. 

Duration of the monitoring period: eight hours (corresponding to one work shift). 

The corresponding time intervals (4 min each) are listed in table 1 (tables for other 
time intervals can be compiled without difficulty by the user himself); a total of nine 
hours is taken into account because - as wilt be shown later on - the intermissions 
are not included in the monitoring period. 

The work hour 1 of the table would last from 6.00 a.m. to 7.00 a.m. in our example. 
Hour 2 would last from 7.00 a. m. to 8.00 a. m. 

In our example, the period from 6.00 a.m. to 6.04 a.m. can be found In the table as 
time Interval N° 1. This is fol lowed by time interval N° 2, lasting from 6.04 a.m. to 
6.08 a.m. 

Each hour must be subdivided into 15 time intervals. Nine hours wil l result in a total 
of 135 intervals, 

3.2.3 Third step (random selection of the measuring time intervals): 

Ten intervals must be selected at random from the 135 possibil i t ies. According to 
Lindner (6) the procedure normally used in games of chance can be employed; in these 
games, the random situation is reached by shuffling cards, drawing balls, or turning 
a lottery wheel. 

random dies on which the fol lowing numbers are Kayser [7] 
printed: 

First die: 
Second die 
Third die: 

recommends special 

0, 1, 2, 3, 
0. 6, 12. 18, 
0, 36, 72, 108, 

random 

4. 5 
24, 30 

144, 180 

When the dice are thrown, the sum of the numbers is formed; three dice cover the 
range from 0 to 215. 

Random numbers obtained by throwing die have been compiled in table 2. Al l numbers 
above 135 habe been omitted because they are not required for selecting the time 
intervals of our example. The decision as to which column of table 2 is to be used 
can be taken arbitrarily. It is also possible to write the figures 1, 2, 3 and 4 on one 
card each and to dKaw a card. If the card carrying figure 2 is drawn, the random 
numbers of the second column of table 2 are to be used. 



Intermissions are left out in the measurement programme. If time intervals occur during 
intermissions, more than ten numbers must therefore be obtained from the series of 
random numbers. The random numbers in our example are 79, 31 , 50, etc. Since there 
is an intermission between 8.00 a.m. and 8.15 a.m., the time intervals identif ied by 
the numbers 31 to 34 must be omitted. The same holds for the period from 11.30 a.m. 
till noon; in this case, the numbers 83 to 90 are omitted. 
This leaves us with the fol lowing Intervals for the measurement: 
29,44,50,68,76,79,80,101,111,121. 

3.2.4 Fourth step (execution of the measurements): 

Ten measurements (by way of short-term detector tubes) are carried out in the area 
of Inhalation at the intervals mentioned. The following results are obtained: 

Time Interval 

.. • 29 

44 

50 

68 

76 

79 

80 

101 

111 

121 

Time 

7 .52 - 7:56 

8 . 5 2 - 8.56 

9 . 1 6 - 9.20 

10.28-10.32 

11.00-11.04 

11.08-11.12 

11.12-11.16 

12.40-12.44 

13.20-13.24 

14.00-14.04 

C O concentration 

15 ppm 

5 ppm 

30 ppm 

7 ppm 

20 ppm 

70 ppm 

50 ppm 

30 ppm 

20 ppm 

10 ppm 

3.2.5 Fifth step (arrangement of the measured data): 

The ten individual measured data are arranged in the order of increasing concentrat ion, 
starting with the lowest value: 

5 ppm, 7 ppm, 10 ppm, 15 ppm, 20 ppm, 20 ppm, 30 ppm, 30 ppm, 50 ppm, 70 ppm. 

3.2.6 Sixth step (graphic evaluation of the measurement results): 

The results are then entered in a probabil ity network (illustr. 5), with the frequency 
sum and the concentration as coordinates^. The positions for entering the data are 
obtained from table 3, and the fol lowing data are obtained: 

Concentration 

5 ppm 

7 ppm 

10 ppm 

15 ppm 

20 ppm 

20 ppm 

30 ppm 

30 ppm 

50 ppm 

70 ppm 

Frequency sum 

6.2 % 

15 .9% 

2 5 . 5 % 

35.2 % 

45.2 % 

54.8 % 

64.8 % 

7 4 . 5 % 

84.1 % 

93.8 % 

Note 2: A suitable probability network (ordinate according to the Gaussian Integral, abscissa 
logarithmic) is supplied, for instance, by Messrs. Schleicher and SchOII GmbH, 
D-3352 EInbeck/F. R. of Germany (order N" 667456. N" 440 '/j A 4). 
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Ten points are obtained through which a straight line matching the data as well as 
possible must be drawn (illustr. 6). 
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3.2.6.1 Deviation from the linearity 

It will not always be possible to represent the relationship 
between the frequency sum and the concentration by a straight 
line. Leidel [5] made proposals as to how the data are to be 
treated in the absence of logarithmic normality (i. e., no linear 
correlation between the frequency sum and the concentration, 
as shown in illustr. 7, for instance); the desired linearity can 
often be obtained by a process termed transformation in 
mathematics. To which extent advantages are thereby ob
tained for practical conclusions is yet to be examined on the 
basis of series of measurements. 

We would suggest to draw the appropriate conclusions from 
the non-modified graphic presentation. Any deviation from the 
linearity indicates that the concentrations do not fol low a 
logarithmic normal distr ibution; this, in turn, suggests that 
there were changes in the concentration development during 
the monitoring period which are no longer subject to the 
random distribution. This may include, for Instance, basic 
changes in the ventilation conditions (e. g., failure of fans), 
appearance of new leaks, change in work place, or completion 
of a specific operation. 

In such instances, the monitoring periods will be subdivided 
differently in case of repeated measurements. A graphic 
evaluation of the new results wil l then usually yield the desired 
linearity. 

3.2.6.2 Estimate of the concentration range 

If there is a linear correlation, an estimate can be obtained 
from the system of coordinates as to the range within which 
about 68 % or about 95 % of the concentrations are to be 
expected. 

In order to estimate the 6 8 % range, the points of intersection 
of the 1 6 % and 8 4 % horizontal lines with the curve must be 
associated on the abscissa with the corresponding con
centrations (in our example, 6 8 % of the concentrations are 
to be expected between about 8 ppm and 45 ppm). 

The 9 5 % range is obtained from the 2 . 3 % and 9 7 . 7 % hori
zontal lines (transferred to our example, 95 % of the con
centrations are within the range from about 3 ppm to about 
110 ppm). 

3.2.6.3 Estimate of the median value (graphic): 

The intersection of the 50 % horizontal line with the curve 
yields the median value of the concentrations, also called 
geometric mean, on the abscissa (in our example, this value is 
about 19 ppm). 
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3.2.6.4 Calculation of the median value 

The median value cannot only be determined graphically, but also mathematically. 
To this end, the logarithms of the various measured values must be picked out (table 
of logarithms, page 11), and the arithmetic mean of the logarithms is calculated. 

Calculation of the arithmetic mean of the logarithms: 12.8205: 10— 1.282. 

By looking up the numerical value of 1.282 (table of logarithms), the result 19 ppm is 
obtained; this is the CO concentration corresponding to the median value which had 
already been obtained graphically. 



Measured value 

15 ppm 
5 ppm 

30 ppm 
7 ppm 

20 ppm 
70 ppm 
50 ppm 
30 ppm 
20 ppm 
10 ppm 

Logarithm 

1.1761 
0.6990 
1.4771 
0.8451 
1.3010 
1.8451 
1.6990 
1.4771 
1.3010 
1.0000 

12.8205 Sum 

3.2.6.5 Explanation of the median value 

In specialized literature the "med ian ' is defined as the value which halves the fre
quency distribution, so that each portion contains 5 0 % of the individual values. In the 
example selected by us, 5 0 % of the data would be above 19 ppm; and 5 0 % below this 
value. 

Due to the mathematical connections, the median value of measurement results Is 
lower than the arithmetic mean. If we were to calculate the arithmetic mean of the ten 
individual values of our example, we would obtain about 26 ppm. The median value 
provides more information for the evaluation of frequencies which correspond to the 
logarithmic normal distribution. 

4 Aimed measurements during occurrence of concentration peaks 

4.1 General remarks concerning the measuring technique 

A rule-of-thumb cannot be given for these measurements. It wil l be necessary to ob
serve the overall trend of the operations; if high concentrations are suspected, the 
measurement must be carried out immediately. Since concentration peaks usually 
occur for brief moments only, the measuring system used must react instantly. 

4.2 Type of ptJmp and detection of concentration fluctuations 

lllustrs. 8 A - B - C demonstrate that fluctuations in the concentration are not always 
detected correctly even when the detector tube method Is used which is known to be 
a rapid method. 

Curve A shows the actual development of the CO concentration over a per iod of four 
minutes; it shows a fluctuation of the type which may frequently occurre under practical 
conditions. 

The task consists in determining the average concentration for the four-minute period 
by means of the detector tube method. 

Various systems of detector tubes, differing especially with respect to the propert ies 
of the suction pumps, are available commercially. The DRAGER bel lows pump with 
the carbon monoxide 5/c tubes should be used for the CO measurements. When used 
together with these CO tubes, the bellows pump has an opening time of 15 to 25 se
conds (per stroke); i. e., 100 c m ' of the air to be analyzed are drawn through the 
DRAGER CO tube during this time. 



Ascertain of concentration 

fluctuations 

" A " Development of the CO concentration 

over a period of 4 min (average 

Concentration c — 68 ppm). 

" B " Indication of the concentration if the 

Dr3ger bellows pump Is used together 

with CO detector tubes (ten-stroke 

test), stroke volume of the pump 

100 cm ' , opening time per stroke: 

24 seconds. 

Active phase of the pump (delivered 

volume: 90 cm') is 18 seconds 

(represented by the black area in the 

top portion of the system of 

coordinates). 

Phase of low activity (volume 

delivered: 10 cm') is 6 seconds 

(represented by the white area in the 

top port ion of the system of 

coordinates). 

Result of the measurement obtained 

from the Drager system. Average 

concentration c = 66 ppm 

(set point: c = 6 8 p p m ) 

Reproduction of the concentration if a 

piston pump-is used with appropriate 

CO detector tube (two-stroke test), 

stroke volume of the pump 100 cm ' , 

opening time per stroke: 120 seconds. 

Active phase of the pump (delivered 

volume: 90 cm') is 50 seconds 

(represented by the black area In the 

top portion of the system of 

coordinates). 

Phase of low activity (volume 

del ivered: 10 cm') 1st 70 seconds 

(represented by the white area in 

the top portion of the system of 

coordinates). 

Result of the measurement obtained 

from the piston pump system. 

Average concentration c = 53 ppm 

(set point: c = 68 ppm) 

o u 
E 
D. a 

100-

80-

60-

40-

20-

^ 

/ " ' ^ ^ 

/ ^ 

1 
c = 68 ppm 

1 

A 

/ 

xy 

3 A 

min 

100-

o 

E a a 

80-

60-

AO-

20-

o 
u 
F 
a 
a 

100-

80-

60-

AO-

20 • 

1 

^^ 

i 

• • 

X 
p i ,Q 

-P^ 
ppr n 

c 

2 — 
^^^^ " ^^ 

c 

65 ppm 

„,.— "^ 
I 

= 53 p p m 

1 1 

^^_ *^ 

3 . A 
mm 

35 682 

10 



Let us discuss the piston pump system briefly. These pumps are also offered for 
measurements by means of detector tubes; these pumps as well deliver 100 c m ' per 
stroke; a period which may be more than one minute is l isted as duration of the single 
stroke in the instructions provided by the manufacturers of these systems. In a special 
case which is to be discussed in greater detail, two minutes must be al lowed as 
duration of the stroke. 

This raises the question as to how the various measuring systems (detector tube -f 
pump) available on the market measure the actual CO concentration. To this end the 
suction properties of the pumps must be compared to one another. The volume drawn 
in is shown as a function of the time in illustr. 9; the left curve refers to the DRAGER 
bellows pump in combination with the CO 5/c tube, whereas the right curve was 
obtained from a piston pump (plus appropriate CO detector tube). For comparison 
the time was determined, during which the respective pump had drawn in 90 cm' , as 
well as the total time required for the total volume of 1(X) cm' . 
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Left curve: OrSger bellows pump with 
connected CO detector tube (00 cm' are 
delh^ered In 18 seconds, while 6 seconds 
are lequlreii for the remaining 10 cm*). 

Right curve: piston pump with matching 
CO detector tube (90 cm* are delivered 
In 50 seconds, while 70 seconds are 
required for the remaining 10 cm*). 

The DRAGER bellows pump delivers the volume of 90 c m ' within 18 seconds, with 
another six seconds required for the remaining 10 c m ' (the opening position of the 
bellows pump can be checked any time by the position of the limiter chain). 

The piston pump takes 50 seconds to draw in 90 cm' , and another 70 seconds for the 
remaining 10 c m ' (the opening position cannot be checked in piston pumps). 
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In a simplified manner, it can be said that a bellows pump is "act ive" almost without 
interruption in the course of a stroke; a piston pump, on the other hand, has a rather 
long phase during which only a small volume is delivered. Transferred to practical 
conditions, there is then necessarily a difference when concentrations are measured, 
as shown in illustr. 8 "A" by way of example. 

Illustr. 8 " B ' shows the concentration curve as ' seen " by the DRAGER bellows pump 
in combination with the CO 5/c tubes. The various strokes from 1 to 10 have been 
plotted at the top of the graph. The black area corresponds to the period (18 seconds) 
during which 90 c m ' are delivered. The smaller white area corresponds to the period 
(6 seconds) of " low delivery act iv i ty". The measurement is carried out with a total of 
ten strokes. 

The result obtained from a piston pump (plus appropriate CO tube) is reflected in the 
curve shown in illustr. 8 " C " . With reference to the total measurement time of four 
minutes, the piston pump is "act ive" twice for 50 seconds, while the "del ivery activity" 
is low during a period of twice 70 seconds. The measuring system, consisting of a 
piston pump and CO detector tube, misses some of the CO concentration present in 
each case. At the end of the measurement (after four minutes), the CO tube used to
gether with the piston pump indicates an average concentration of 53 ppm for the 
measuring period. As a matter of fact, the concentration is 68 ppm (illustr. 8 " A " ) ; the 
indication obtained by means of the piston pump system is thus subject to a minus 
error of about 2 2 % . 

The Drager system (bellows pump + CO tube) furnishes a result of 66 ppm; with this 
system, the deviation from the set point is only 3 %. 

This example shows the occurence of a minus error; depending on the development 
of the concentration, plus errors are also possible. Thus, under practical conditions, 
the suction properties of a pump can affect the measurement result. It appears prefer
able to use systems by which the measuring time interval Is covered without major 
pauses, i. e., the active phase of the system (pump drawing in) should be long while 
the phase of low pump activity should be short. Only then will it be possible to detect 
concentration fluctuations occurr ing during the measurement "without gaps" . 

5 Air analysis at a f ixed measuring point 

5.1 General remarks on the measuring technique 

Analyses at a fixed measuring point are necessary if the concentration of toxic sub
stances in the area of the source of the air contaminant is to be determined. Additional 
fixed measuring points can be set up at a specific distance from the source, so that 
the space distribution of the concentration can be evaluated. 

5.2 Selection of the measuring points 

The arrangement of three measuring points (DRAGER Polymeter with long-term tubes) 
is shown in illustr. 10. A range is covered which can be represented by a triangle in 
simplification. It is assumed that the employee spends most of his time during the work 
shift mainly within this triangular area. 

Another form of correlation of the measuring points is possible, but would result in 
a larger number of measuring points. An area can be defined clearly by three meas
uring points. It wi l l , however, be necessary to check the Information content of the 
measurement results. 

Studies have shown [8] that an analysis of the air at a fixed measuring point does not 
always permit conclusions as to the exposure of the employee. However, it does at 
least permit an estimate as to the concentration range in which the person to be 
monitored moves; the concentration wil l usually be higher in the area of the source 
of the toxic substance than at points farther remote. 

12 



Instrument (B) 10 

Arrangement of three fixed 
measuring points (Drager 

Polymeter pump with long-term 
detector tubes) 

Gas 

Instrument (A) 

Instrument (C) 

6 Simultaneous use of long-term detector tubes and short-term tubes 

6.1 General remarks on the measuring technique 

Determination of the average concentration over a period of several hours has been 
described in chapter 2. Long-term detector tubes are used together with the DRAGER 
Polymeter to this end. If this long-term method is supplemented by the determination 
of the fluctuation range of the concentration by means of short-term detector tubes 
and DRAGER bellows pump, as described in chapter 3, an optimum combination wil l 
probably have been found for many practical measurements. 

6.2 Arrangement of the measuring systems 

The arrangement of the two measuring systems is shown in il lustr. 11. The long-term 
detector tube is connected to the DRAGER Polymeter by means of the extension hose. 

Simultaneous use of 
long-term detector tubes 
and short-term detector 

tubes to determine the 
average concentration and 

the fluctuation range of 
the contentration. 
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The employee wears this system on his body throughout the measuring period (e. g., 
eight-hour shift). A second person actuates the bellows pump for the (ten) short-term 
measurements to be carried out as per section 3. The short-term detector tube is 
connected to the bellows pump via an extension hose. The long-term detector tubes 
and short-term tubes are placed in their respective tube holders. Both tube holders 
are located in the area of inhalation; the tube used for the long-term measurement 
remains there throughout the measuring period (several hours), whereas the short-
term detector tube is connected only during the few minutes taken up by the short-term 
measurements. 

Evaluation of the indications and assessment of the measurement results are handled 
according to sections 2 and 3. 

7 Conclusion 

The sample-taking schedule compiled on these pages is just a proposal. Supplemen
tations or changes may result in practice. It wi l l not be necessary for orlentative meas
urements to strictly adhere to the detailed analysis programme associated with this 
sample-taking schedule. However, a comprehensive evaluation of the situation pre
vailing at the work place is possible only by systematically planning the sample-taking 
procedure, and the sample-taking schedule is to be an aid in this respect. 

Combining the short-term detector tube method with the long-term tube method will 
yield a result with an high information content concerning the shift; this includes the 
range of fluctuation of the concentration, the actual average concentration, and the 
height of concentration peaks. The measuring input is low, so that the use of detector 
tubes can be considered to be a suitable approach in many cases; this claim is derived 
from the criteria: low costs of the analysis, simple manipulation, wide range of different 
detector tubes, immediate availability of the measurement results, and - a particularly 
important aspect - rapid measures to protect the employees if necessary. 

TABLE 1: 

Measurement time intervals from 1 to 135 (basis for one measurement: 4 min) 

Hours -<-

Minutes + 

0.00 - 0.04 

0.04-0.08 

0.08-0.12 

0.12-0.16 

0.16-0.20 

0.20-0.24 

0.24 - 0.28 

0.28 - 0.32 

0.32 - 0.36 

0.36-0.40 

0.40-0.44 

0.44-0.48 

0.48 - 0.52 

0.52 - 0.56 

0.56-0.60 

1 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

2 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30. 

3 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

42 
43 
44 
45 

4 

46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

5 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 

6 

76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 

88 
89 
90 

7 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 

8 

106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 

119 
120 

9 

121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 

14 



TABLE 2: 

Random numbers 

Column 1 

64 

55 

106 

103 

123 

78 

117 

68 

83 

27 

72 

120 

110 

21 

75 

Column 2 

79 

31 

50 

44 

101 

29 

121 

76 

84 

80 

111 

68 

129 

27 

47 

Column 3 

81 

20 

134 

102 

64 

29 

98 

78 

6 

88 

100 

111 

67 

58 

12 

Column 4 

129 

7 

36 

104 

31 

89 

48 

82 

113 

25 

21 

129 

8 

48 

110 

TABLE 3: 

Frequency sum [9] for a number of random samples from n = 5 t o n s 1 2 

(Tha plotting position in tha probability network according to illustr. 5 is obtained from 
the frequency sum and the measured value.) 

Numbec 

of random 

samples 

5 

6 

7 

8 

9 

10 

11 

12 

Desi 

1 

12,3 

10,2 

8,9 

7,8 

6,8 

6,2 

5,6 

5,2 

gnatio 

2 

30,8 

26,1 

22,4 

19,8 

17,6 

15,9 

14.5 

13,1 

n o f t h 

3 

50,0 

42,1 

36,3 

31,9 

28,4 

25,5 

23,3 

21,5 

e indh 

4 

69,2 

57,9 

50,0 

44,0 

39,4 

35,2 

32,3 

29,5 

/idual 

5 

87,7 

73,9 

63,7 

56,0 

50,0 

45.2 

41,3 

37,8 

measi 

6 

89,8 

77,6 

68,1 

60,6 

54,8 

50,0 

46,0 

ired vc 

7 

91,2 

80,2 

71,6 

64,8 

58,7 

54.0 

ilue 

8 

92,2 

82,4 

74,5 

67,7 

62,2 

9 

93,2 

84,1 

76,7 

70,5 

10 

93.8 

85,5 

78,5 

11 

94,4 

86,9 

12 

94,9 

15 
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SECTION G: 

SITE CONTROL MEASURES 



G.) Site Control Measures: 

This section addresses the requirement that ACS commits 
to a program of instituting engineering controls and work 
practices to reduce and maintain employee exposure to or 
below the permissible exposure limits of those hazardous 
substances regulated by 29 CFR Part 1910, Subpart Z, except 
to the extent that such controls and practices are not 
feasible. If engineering controls and work practices are 
not feasible, PPE shall be used to protect employees until 
adapted control measures can be implemented or as a permanent 
requirement to reduce exposure to below established permissible 
exposure limits. Employee rotation v/ill not be used as a 
means of compliance with permissible exposure limits. 

The basis for determining site control measures will be 
the results of the Air Monitoring Program and Task Risk Analysis 
both are scheduled for 1 September 1987. The results will 
be analyzed by the Site Safety and Health Officer, the ACS 
Safety Committee and the management of ACS. At this time 
without knowing the extent of the exposure levels, the 
following site control measures are being considered: 

1.) No action- exposure levels are within standards 
guidelines but regular air monitoring will continue. 

2.) Limited action: 
A.) Increase air circulation. 
B.) Limit time requirements in areas of high 

exposure. 
C.) Minor equipment and/or process alterations 

to reduce emissions. 
D.) Mandatory PPE requirements when stationary 

analyzers indicate by alarm above permitted 
exposure levels. 

E.) TO BE DETERMINED 

3 . ) Maj or act ion: 
A.) Complete removal of the employee from areas 

of high exposure (Remote operations). 
B.) Major equipment and/or process alterations 

to reduce emissions. 
C.) Mandatory PPE requirement whenever a person 

is working in an area of high exposure and 
control measures are not feasible. 

D.) TO BE DETERMINED 

When an adopted control measure has been selected, for an 
area which has high exposure levels, a schedule for completion 
will be determined. The schedule and a description of the 
control measure will be attached to the Task Risk Analysis. 

T- i 



SECTION H: 

DECONTAMINATION PROCEDURES 
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american Chenfilcal Service, Inc. 

P.O. Box 190 • Griffith, Indiana 46319 
(219)924-4370 • ChicaflO Phone (312) 76B-3400 

Topic: Decontamination Procedures 

Date: August 1988 

The activities conducted at ACS which may require decontamination 
procedures are as follows: 

1. Ordinary operations: 
A. Unloader emptying drums and pumping material through 

the straining bin. Decontaminate protective clothing 
and respirator. 

B. Loading or unloading any hazardous material requiring 
protective clothing and/or a respirator. 

2. Scheduled Corrective Action: 
A. Laborer digs solids which collect in stills and 

storage tanks. This procedure is covered under the 
Hazardous Atmosphere Entry Program. 

3. Emergency Response: 
A. Rescue, this procedure is covered under the Hazardous 

Atmosphere Entry Program. 
B. Minor and Major Spill Response. 
C. Fire or explosion causing a toxic gas or a spill 

release. 

The activities required during responses to incidents or 
assigned work activities involving hazardous substances may 
contribute to the unwanted movement of contaminants from the 
site to uncontaminated areas. Response or assigned personnel 
and equipment may become contaminated and transfer the material 
into clean areas. Material may become airborne due to its 
volatility or the disturbance of contaminated soil may cause 
it to become windblown. To minimize the transfer of hazardous 
substances from the site, contamination control procedures are 
needed. Two general methods are used: establishing site work 
zones and removing contaminants from people and equipment. 
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PJiELIMINARY ON-SITE EVALUATION 

The initial on-site survey is to determine, on a preliminary basis, 
hazardous or potentially hazardous conditions. The main effort is to 
ipidly identify the immediate hazards that may affect the public, 

.esponse personnel, and the environment. Of major concern are the 
real or potential dangers from, fire, explosion, airborne contam
inants and to a lesser degree radiation and oxygen deficient atmos
pheres . 

A. Organic Vapors and Gases 

If the type of organic substance involved in an incident is known 
and the material is volatile or can become airborne, air measure
ments for organics should be mado with one or more appropriate, 
properly calibrated survey instruments. 

1 
I B. Oxygen Deficiency 

Normal air contains about 20.5% by volume of oxygen. At or 
below 19.5% oxygen air-supplied respiratory protective equipment 
is needed. Oxygen measurements are of particular importance for 
work in enclosed spaces, low-lying areas, or in the vicinity of 
accidents that have produced heavier-than-air vapors which could 
displace ambient air. These oxygen deficient areas are also prime 
locations for taking further organic vapor and combustible gas 
measurements, since the air has been displaced by other sub
stances. Oxygen-enriched atmospheres increase the potential for 
fires. 

Combustible Gases 

The presence or absence of combustible vapors or gases must be 
determined. If readings approach or exceed 10% of the lower 
explosive limit (LEL), extreme caution should be exercised in 
continuing the investigation. If readings approach or exceed 25% 
LEL, personnel should be withdrawn immediately. Before resuming 
any on-site activities, project personnel in consultation with 
experts in fire or explosion prevention must develop procedures 
for continuing operations. 



ATMOSPHERIC HAZARD GUIDELINES 

Monitorinq Equipment Hazard Ambient Leve1 Action 

Combustible gas 
indicator 

Explosive 
atmosphere 

Oxygen concentration 
meter 

Oxygen 

10% LEL Continue investigatio 
with cautions. 

10%-25% Continue on-site 
monitoring with 
extreme caution as 
higher levels are 
encountered. 

25% LEL Explosion hazard; 
withdraw from area 
immediately. 

19.5% Monitor wearing SCBA. 
NOTE; Combustible 
gas readings are not 
valid in atmospheres 
with 19.5% oxygen. 

19.5%-25% Continue investigatio 
with caution. SCBA 
not needed, based on 
oxygen content only. 

25.0% Discontinue inspectio 
fire hazard potential 
Consult specialist. 

Control at the Site; 

\ site must be controlled to reduce the possibility of; 1) contact with 
my contaminants present and 2) removal of contaminants by personnel or 
equipment leaving the site. The possibility of exposure or translocation 
3f substances can be reduced or eliminated in a number of ways, including: 

Setting up security and physical barriers to exclude unnecessary 
personnel from the general area. 

Minimizing the number of personnel and equipment on-site consistent 
with effective operations. 

Establishing work zones within the site. 

Establishing control points to regulate access to work zones. 

Conducting operations in a manner to reduce the exposure of personnel 
and equipment and to eliminate the potential for airborne dispersion. 

Implementing appropriate decontamination procedures. 



I 
I Work Zones 

One method of preventing or reducing the migration of contaminants is to 
j delineate zones on the site in which prescribed operations occur. Movement 
'• f personnel and equipment between zones and onto the site itself would be 

.imited by access control points. By these means, three contiguous zones 
[ (Figure 1) are recommended: 

Zone 1: Exclusion Zone 

I Zone 2: Contamination Reduction Zone 

Zone 3: Support Zone 

1 
Exclusion Zone 

1} The Exclusion Zone, the innermost of the three areas, is the zone where 
contamination does or could occur. All people entering the Exclusion Zone 
must wear prescribed Levels of Protection. An entry and exit check point 

I must be established at the periphery of the Exclusion Zone to regulate the 
flow of personnel and equipment into and out of the zone and to verify that 
the procedures established to enter and exit are followed. 

I The outer boundary of Zone 1, the Hotline, is initially established by 
visually surveying the immediate environs of the incident and determining 
where the hazardous substances involved are located; where any drainage, 

i leahate, or spilled material is; and whether any discolorations are visible. 
Guidance in determining the boundaries is also provided by data from the 
initial site survey indicating the presence of organic or inorganic vapors/ 

j ises or particulates in air and combustible gases. 

Additional factors that should be considered include the distances needed 
to prevent fire or an explosion from affecting personnel outside the zone, 

I the physical area necessary to conduct site operations, and the potential 
for contaminants to be blown from the area. Once the Hotline has been 
determined it should be physically secured, fenced, or well-defined by 

i landmarks. During subsequent site operations, the boundary may be modified 
and adjusted as more information becomes available. 

1
A11 personnel within the Exclusion Zone must wear the required Level of 
Protection. Personnel protective equipment is designated based on site-
specific conditions including the type of work to be done and the hazards 
that might be encountered. Frequently within the Exclusion Zone, different 

j Levels of Protection are justified. The Level of Protection is determined 
I by the measured concentration of substances in air, potential for contam

ination, and the known or suspected presence of highly toxic substances. 

j Different Levels of Protection in the Exclusion Zone might also be desig-
' nated by job assignment. For example, collecting samples from open con

tainers might require Level B protection, while for walk-through ambient 
I a i r monitoring. Level C protection might be sufficient. The assignment, 

when appropriate, of different Levels of Protection within the Exclusion 
Zone generally makes for a more flexible, effective, and less costly opera-

, tion while still maintaining a high degree of safety. 



Support Zone 

The Support Zone, the outermost part of the site, is considered a noncon
taminated or clean area. Support equipment (command post, equipment trail 
^r, etc.) is located in the zone; traffic is restricted to authorized 
response or assigned personnel. Since normal work clothes are appropriate 
within this zone, potentially contaminated personnel clothing, equipment, 
and samples are not permitted, but are left in the Contamination Reduction 
Zone until they are decontaminated. 

Contamination,.Reduction Zone 

Between the Exclusion Zone and the Support Zone is the Contamination Reduc 
tion Zone which provides a transition between contaminated and clean zones 
Zone 2 serves as a buffer to further reduce the probability of the clean 
zone becoming contaminated or being affected by other existing hazards. I 
provides additional assurance that the physical transfer of contaminating 
substances on people, equipment, or in the air is limited through a combin 
ation of decontamination, distance between Exclusion and Support Zones, ai 
dilution, zone restrictions, and work functions. 

Initially, the Contamination Reduction Zone is considered to be a noncon
taminated area. At the boundary between the Exclusion and Contamination 
Reduction Zones, Contamination Reduction Corridors (decontamination sta
tions) are established, one for personnel and one for heavy equipment. 
Depending on the size of the operation, more than two corridors may be 
necessary. Exit from the Exclusion Zone is through a Contamination Reduc
tion Corridor. As operations proceed, the area around the decontamination 
station may become contaminated, but to a much lesser degree than the 
Exclusion Zone. On a relative basis, the amount of contaminants should 
acrease from the Hotline to the Support Zone due to the substance involved 

and the decontamination procedures used. 

The boundary between the Support Zone and the Contamination Reduction Zone, 
the Contamination Control Line, separates the possibly low contamination 
area from the clean Support Zone. Access to the Contamination Reduction 
Zone from the Support Zone is through a control point. Personnel entering 
there would wear prescribed personnel protective equipment, if re
quired, for working in the Contamination Reduction Zone. Entering the 
Support Zone requires removal of any protective equipment worn in the 
Contamination Reduction Zone. 

Modifications 

The use of a three-zone system, access control points, and exacting decon
tamination procedures provides a reasonable assurance against the translo
cation of contaminating substances. This site control system is based on a 
worst case situation. Less stringent site control and decontamination 
procedures may be utilized if more definitive information is available on 
the types of substances involved and hazards they present. This informa
tion can be obtained through air monitoring, instrument survey and sam
pling, and technical data concerning the characteristics and behavior of 
material present. 



Area Dimensions 

The distance between the Hotline, Cont 
post and the size and shape of each zo 
•pecific to each site. Considerable j 
distances between zone boundaries are 
necessary operations, provide adequate 
contaminants, and eliminate the possib 
fire. Long-term operations would invo 
(for example, air surveillance, swipe 
to determine if material is being tran 
in modifying site boundaries. 

amination Control Line, and command 
ne have to be based on conditions 
udgement is needed to assure that the 
large enough to allow room for the 
distances to prevent the spread of 
ility of injury due to explosion or 
Ive developing reasonable methods 
testing, and visible deterioration) 
sferred between zones and to assist 

The following criteria should be considered in establishimg area dimensions 
and boundaries: 

Physical and topographical features of the site. 
Weather conditions. 
Field/laboratory measurements of air contaminants and environmental 
samples. 
Air dispersion calculations. 
Potential for explosion and flying debris. 
Physical, chemical, toxicoligical, and other characteristics of the 
substances present. 
Cleanup activities required. 
Potential for fire. 
Area needed to conduct operations. 
Decontamination procedures. 
Potential for exposure. 
Proximity to residential or industrial areas. 

Monitoring and sampling 

To verify that site control procedures are preventing the spread of con
tamination, a monitoring and sample program should be established. The 
Support Zone should be periodically monitored for air contaminants using 
direct-reading instruments and collecting air samples for particulate, gas, 
or vapor analysis. 

Decontamination: 

Personnel responding or work practices handling hazardous substances may 
become contaminated in a number of ways including: 

Contacting vapors, gases, mists, or particulates in the air. 

Being splashed by materials while sampling or opening containers. 

Walking through puddles of liquids or on contaminated soil. 

Using contaminated instruments or equipment. 



Protective clothing and respirators help prevent the wearer from becoming 
contaminated or inhaling contaminants; while good work practices help 
reduce contamination on protective clothing, instruments, and equipment. 

ven with these safeguards, contamination may occur. Harmful materials can 
je transferred into clean areas, exposing unprotected personnel. In remov
ing contaminated clothing, personnel may contact contaminants on the cloth
ing or inhale them. To prevent such occurrences, methods to reduce contam
ination, and decontamination procedures must be developed and established 
before anyone enters a site and must continue (modified when necessary) 
throughout site operations. 

Decontamination consists of physically removing contaminants or changing 
their chemical nature to innocuous substances. How extensive decontamina
tion must be depends on a number of factors, the most important being the 
type of contaminants involved. The more harmful the contaminant, the more 
extensive and thorough decontamination must be. Less harmful contaminants 
may require less decontamination. 

Combining decontamination, the correct method of doffing personnel protec
tive equipment, and the use of site work zones minimizes cross- contamina
tion from protective clothing to wearer, equipment to personnel, and one 
area to another. Only general guidance can be given on methods and tech
niques for decontamination. The exact procedure to use must be determined 
after evaluating a number of factors specific to the incident. 

Initial Planning 

The initial decontamination plan assumes all personnel and equipment leav-
ig the Exclusion Zone (area of potential contamination) are grossly con-
.-aminated. A system is then set up for personnel decontamination to wash 
and rinse, at least once, all the protective equipment worn. This is done 
in combination with a sequential doffing of protective equipment, starting 
at the first station with the most heavily contaminated item and progres
sing to the last station with the least contaminated article. Each step 
of the procedure requires a separate station. 

The initial decontamination plan is based on a worst-case situation or 
assumes no information is available about the incident. Specific condi
tions at the site are then evaluated, including: 

Type of contaminant. 

The amount of contamination. 

Levels of protection required. 

Type of protective clothing worn. 

The initial decontamination plan is modified, eliminating unnecessary sta
tions or otherwise adapting it to site conditions. For instance, the 
initial plan might require a complete wash and rinse of chemical protective 
garments. If disposable garments are worn, the wash/rinse step could be 
omitted. Wearing disposable boot covers and gloves could eliminate washing 
""̂ d rinsing these items and reduce the number of stations needed. 



The decontaminating procedures for the operations conducted at ACS are 
as follows: 

1. Ordinary operations: 
J A. Unloader emptying drums and pumping material through the 
1 straining bin. This is a Level C decontamination. 

a.) Deposit all manual equipment used (shovels, etc.) 
, in drum unloading dock. 
I b.) Remove any solids from the equipment and protective 
^ clothing and put solids in a solid hazardous waste 

container. 
I c.) Remove outer gloves. 
I d.) Remove the protective suit by rolling inside out and 

downward and deposit in the proper container. If 
. splashed on by hazardous waste, the suit will be 
I deposited in a solid hazardous waste container. 

If not splashed on, the suit will be deposited in 
the general refuse container, 

j e.) Remove inner gloves. 
j f.) Remove the respirator, disinfect, wipe clean and 

replace cartridges if the senses detected any ab-
s normal condition during the usage. 
I g.) Store the respirator in the proper cabinet in Location 

A, after inspecting the respirator for worn or faulty 
parts. 

h. ) Wash hands and face thoroughly in the changeroom 
facility before eating or drinking. 

B. Loading or unloading any hazardous material requiring 
protective clothing and/or a respirator. This is a Level 
C decontamination. Same as l.A except disregard a. 

2. Scheduled Corrective Action: 
I Laborer digs solids which collect in stills and storage tanks. 
I This is a Level B decontamination and is outlined in tho Hazardous 

Atmosphere Entry Program. 

i Decontamination procedure after the completion of the 
hazardous atmosphere entry: 

] 1.) Deposit equipment (shovels, rakes, etc.) used at the 
^̂  location of the operation. 

2.) Clean off equipment and put contaminated solids into 
.| the selected hazardous waste containers. 
i 3.) Clean off boots, outer gloves and protective suit and 

put contaminated solids into the selected hazardous 
waste containers. 

4 . ) Close the hazardous waste containersand move to tho 
Contamination Reduction Zone. 



5, 
5, 

7, 
8, 

9.) 

Remove the protective 
Remove the protcctivo 
and downward and the i 
the proper container. 
Remove the air supply 
Wash hands and face th 
washing station or the 
located in the collect 
Support Zone. 
The liquid in the coll 
with a poly hand pump 
container by the decon 

boots and the outer gloves, 
suit by rolling inside out 
nner gloves and deposit in 

mask . 
oroughly utilizing the face 
pressurized spray nozzle 
ion tub and move to the 

ection tub will be pumped 
into a hazardous waste 
tamination personnel. 

Emergency Response: 
A. Rescue. This is an undeterminable level decontamination 

and therefore will be addressed as a Level B decontamination. 
The outline is covered in the Hazardous Atmosphere Entry 
Program. 

B. Minor and major spill response. This decontamination will 
be either a Level C or Level B. Level C will require a 
protective suit and a respirator and Level B will require 
a protective suit and an air supply system. For a Level C 
decontamination the procedure will be as follows: 
a.) Deposit all manual equipment (shovels, rakes, etc.) 

in the work areas, 
b.) Clean all solids from the equipment and the protective 

suit. Put solids into a hazardous waste solids con
tainer, 

c.) Close all hazardous waste solids containers used 
during the spill response and move to the Contamination 
Reduction Zone, 

d.) Remove the protective boots and the outer gloves, 
e.) Remove the protective suit by rolling inside out and 

downward and the inner gloves and deposit in a hazardous 
waste container, 

f.) Remove the respirator, disinfect, wipe clean and replace 
cartridges if the senses detected any abnormal condition 
during the usage, 

g.) Store the respirator in an approved location after 
inspecting the respirator for worn or faulty parts, 

h.) Wash hands and face thoroughly utilizing the face 
washing station or the pressurized spray nozzle located 
in the collection tub and move to the Support Zone, 

i.) The liquid in the collection tub will be pumped with a 
poly hand pump into a hazardous waste container by 
the decontamination personnel. 

For a Level B decontamination the procedure will be the 
same as outlined in the Hazardous Atmosphere Entry Program. 

C. Fire or explosion causing a toxic gas or spill release 
same as 3. 



Protection for Decontamination Workers 

The Level of Protection worn by decontamination workers is determined by 
the Site Safety and Health Officer taking into account; 

Expected or visible contamination on workers. 

Type of contaminant and associated respiratory and skin hazards. 

Total vapor/gas concentrations in the contamination reduction 
corridor. 

Particulates and specific inorganic or organic vapors in the 
Contamination Reduction Zone. 

The decontamination procedures will be monitored by the Site Safety and 
U Health Officer to determine their effectiveness. If the procedures are 
]:i proven ineffective, action will be taken to correct the deficiencies. 
* The Site Safety and Health Officer observes each employee performing 

decontamination as outlined. If he observes any improper procedures he 
notifies the supervisor in charge to instruct the employee about proper 
procedure. He also periodically asks the employee what his decontamination 
procedures are involving hazardous substances. The employee must reply 
with the proper procedure. If the Site Safety and Health Officer becomes 
aware of a misunderstanding or complacency concerning the decontamination 
procedures, he will notify the management and more mandatory training 
will be scheduled. 

If an employee is involved in an incident in which non-impermeable clothing 
becomes wetted with a hazardous substance, the clothing will be immediately 
moved in that area. The employee will be taken to a safety shower and 

..loroughly washed. The clothing will be decontaminated in that area 
before removal. 

All protective clothing and protective equipment are stored in designated 
areas and are part of the daily inspection schedule. 

SAFETY PRACTICES 

Personal Precautions; 

Eating, drinking, chewing gum or tobacco, smoking or any practice 
that increases the probability of hand-to-mouth transfer and 
ingestion of material is prohibited in any area designated con
taminated . 

Hands* and face must be thoroughly washed upon leaving the work 
area. 

Whenever decontamination procedures for outer garments are in effect, 
the entire body should be thoroughly washed as soon as possible 
after the protective garment is removed. 

No facial hair which interferes with a satisfactory fit of the mask-
to-face-seal is allowed on personnel required to wear respirators. 



Contact with contaminated or suspected contaminated surfaces should 
be avoided. Whenever possible, do not walk through puddles, 
leachate, discolored surfaces, kneel on ground, lean, sit, or 
place equipment on drums, containers, or the ground. 

Medicine and alcohol can potentiate the effects from exposure to 
toxic chemicals. Prescribed drugs should not be taken by personnel 
on response operations where the potential for absorption, inhalatio 
or ingestion of toxic substances exists unless specifically approved 
by a qualified physician. Alcoholic beverage intake should be 
minimized or avoided during response operations. 

All personnel going on-site must be adequately trained and thoroughl 
briefed on anticipated hazards, equipment to be worn, safety 
practices to be followed, emergency procedures, and communications. 

Any required respiratory protective devices and clothing must be 
worn by all personnel going into areas designated for wearing pro
tective equipment. 

Personnel on-site must use the buddy system when wearing respiratory 
protective equipment. As a minimum, a third person, suitably 
equipped as a safety backup, is required during initial entries. 

Visual contact must be maintained between pairs on-site and safety 
personnel. Entry team members should remain close together to 
assist each other during emergencies. 

During continual operations, on-site workers act as safety backup 
to each other. Off-site personnel provide emergency assistance. 

Personnel should practice unfamiliar operations prior to doing 
the actual procedure. 

Entrance and exit locations must be designated and emergency escape 
routes delineated. Warning signals for site evacuation must be 
established. 

Communications using radios, hand signals, signs, or other means 
must be maintained between initial entry members at all times. 
Emergency communications should be prearranged in case of radio 
failure, necessity for evacuation of site, or other reasons. 

Personnel and equipment in the contaminated area should be minimized 
consistent with effective site operations. 

Work areas for various operational activities must be established. 

Procedures for leaving a contaminated area must be planned and 
implemented prior to going on-site. Work areas and decontamination 
procedures must be established based on expected site conditions. 



Indicators of Toxic Exposure Effects 

Observeable by others 

changes in complexion, skin discoloration 

lack of coordination 

changes in demeanor 

excessive salivation, pupillary response 

changes in speech pattern 

Non-Observeable by others 

headaches 

- dizziness 

blurred vision 

cramps 

irritation of eyes, skin, or respiratory tract 



SECTION I: 

STANDARD OPERATING PROCEDURES 



I.) Standard Operating Procedures: 

This section addresses the requirement to outline and 
describe in detail the routine procedures conducted under 
each job title mentioned in Section B. In the following 
pages is a detailed description of the procedures for each 
job title. This information is an excerpt of the ACS RCRA 
Part B. 
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Job descriptions Outlining the Methods for Handling Hazardous 
Wastes 

Job titles related to hazardous wastes are as follows; 

1) Operator 

2) Unloader 

3) Loader 

4) Tractor driver 

5) Laborer 

Written job descriptions for each position are as follows: 

1) Operator 

Operators operate the reclaim facility. They distill 
solvents from hazardous wastes in Location B (See 
Figure 1) in vessels (stills) using steam and vacuum. 
The distillate solvents are stored in the reclaim 
product tank farm. The residues from the stills are 
pumped to the waste fuel tank farm at Location C (See 
Figure 1). 

Routine Procedures are as follows: 

a) Charge amounts of 4000 and 2300 gallons. 

b) Pumping hazardous waste from tanks in Location B to 
the still. 

c) Still startup. 

d) Distillation of solvents during run. 

e) Sampling of residue to shutdown still. 

f) Shutdown of still. 

g) Pumping residue to Location C. 

h) "Digging still heating coils. 

i) Distillation of solvents in #7 still. 

Detailed procedures for steps (a) through (i) are 
attached. 
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Operator - Routine procedures 

a) The charge amounts are 4000 and 2300 gallons. Below 
is a list of the storage tanks and the inches on the 
straight side of each tank which corresponds to the de
signed charge. 

TANK 

116-119 

120 

121-122 

123-126 

lA-lB 

4000 GAL. 

57 inches 

100 ' 

82 " 

82 " 

1 

2300 GAL. 

33 inches 

58 " 

47 " 

47 " 

111" 

GAL/INCH 

70.5 

40. 

48.5 

48.5 

20.7 

The gauges on the tanks are counterweight float type. 
When the counter v/eight is at the bottom of the tank, 
the tank is full. When the counterweight is at the top 
of the tank, the tank is empty. 

Figure 2 shows the location of the storage tanks. 
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Operator - Routine procedures - Location D 

b) Pumping hazardous waste from tanks in Location B to the 
still. Charges for the stills are contained in tanks IA, IB, 
116-119, 120-126. Figures 2 and 3 are detailed drawings 
showing the tanks, piping, and valves. The procedure for 
charging 'a still from the storage tank is as follows: 

1) The supervisor specifies the material to be charged; 
the amount, and the storage tank number. This information 
is written on a daily run sheet for each still. 
2) The operator determines the inches corresponding to the 
specified gallons from the tank chart in part (a). 
3) The operator, wearing an emergency belt (personnel alarm, 
eyewash and respirator), checks that the still is empty by 
opening the atmospheric vent valve on the still and then 
opening a drain valve on the bottom of the still. He drains 
the line into a bucket. 
4) The operator turns on the still recirculating pump. 
5) The operator opens valves on the transfer line between the 
storage tank and the still. He closes unused valves attached 
to the transfer line. The last valve to be opened is the storage 
tank valve. 
6) The operator sets the pin on the 0 inches mark on the tank. 
7) The operator opens the valve on the storage tank. 
8) The operator turns on the transfer pump to pump material to 
the still. 
9) The operator inspects the lines to check that the line has no 
leaks. 
10) The operator watches the pin move on the storage tank to make 
sure that the material is being pumped from the proper tank. 
11) The operator periodically checks the line to make sure it is 
not leaking.' 
12) The operator remains in the area while pumping to the still. 
13) The operator closes the storage tank valve when the pin 
reaches the proper inches reading on the gauge. 
14) The operator turns off the pump. 
15) The operator closes all valves on line between the storage 
tank and the still. 
16) The operator enters the time, storage tank number, still 
number, and gallons charged on the standard still run sheet. 
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Operator - Routine procedures 

c) Still startup 
Stills are run at atmospheric or vacuum conditions. At the 
atmospheric condition the startup procedure is as follows: 

1) The operator checks that the atmospheric vent valve on the 
still is open. 
2) The operator sets the vent float in case the still later 
bumps during heatup. This device prevents the contents of the 
still from foaming out of the still during the run. 
3) The operator closes the valve on the vacuum line to the 
still. 
4) The operator records the time and temperature of the pot, 
vapor, and the cooling water on the condenser outlet. 
5) The operator opens the steam valve to the still heating coil 
and sets the steam regulator to 40 psig usually. Runs of crude 
methylene chloride, perchlor, and trichlor require initial 
pressure settings of 30 psig. 
6) The operator monitors the still pot temperature. At 120-150F 
solvents usually begin to vaporize from crude in the still. The 
vapors pass to the condenser where they cool and become a liquid 
which then appears flowing in the sight glass above the product 
pump on each still. 
7) The operator turns on the product pump when the distilled 
solvent first appears in the sight glass. The pump, which can 
pump 1/2 to 5 gallons per minute automatically, transfers the 
liquid to a 1000 gallon receiver. 
8) The operator records the time and temperature when the still 
starts to distill. 

At the vacuijm condition the startup procedure is as follows: 

1) The operator closes the atmospheric vent valve on the still. 
2) The operator opens the valve on the vacuum line to the still. 
3) The operator sets the vacuum controls on 30(no vacuum). 
4) The operator turns on the vacuum pump and sets the seal water 
flow at 5 gallons per minute or 5 psig on gauge. 
5) The operator slowly adjusts the vacuum controller to a 
setting of 15. 
6) The operator records the time and temperatures of the pot, 
vapo,r, anc3 cooling water on the condenser outlet. 
7) The operator opens the steam valve to the still heating 
coil and sets the steam regulator to 40 psig. 
8) The operator monitors the still pot temperature. At 110-130F 
solvents usually begin to vaporize from the crude in the still. 
The vapors pass to the condenser where they cool and become a 
liquid which then appears flowing in the sight glass above the 
product pump on each still. If the material in the sight glass 
is dirty, the operator turns off the steam to the heating coil and 
sets the vacuum controller to 30. He opens the atmospheric vent 
on the still after hooking up the nitrogen purge system to the vent, 
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A check valve on the nitrogen purge system will clatter 
when the atmospheric condition is reached. The operator 
removes the nitrogen purge system and goes back to step (1) 
and starts over again. Any dirty material in the lines is 
drummed. 
9) The operator turns on the product pump when clean distilled 
solvent first appears in the sight glass. The pump, which can 
pump 1/2 to 5 gallons per minute automatically, transfers the 
liquid to a 1000 gallon receiver. 
10) The operator records the time and temperature when the still 
starts to distill. 
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Operature - Routine procedures 

d) Distillation of solvents during run. 
During the run the operator watches the 
vacuum indicator. Every other hour the 
temperatures of the vapor., pot, and cond 
are entered on the run sheet. When a re 
fills, the operator takes a sample to ch 
pumping the liquid in the receiver. He 
storage tank specified by the supervisor 
the time, storage tank gauge readings, b 
ing, and the corresponding gallons. The 
subtracted from the total initial charge 
remaining gallons in the still are enter 
sheet. 

sight glass and 
time, vacuum, and 
enser outlet water 
ceiver almost 
eck for color before 
then pumps it to a 

The operator enters 
efore and after pump-
gallons are then 
to the still. The 

ed on the still run 

L3 



Operator - Routine procedures 

e) Sampling of residue to shutdown still. 
As solvents is distilled the residues is concentrated and 
its viscosity or thickness increases. The operator takes 
a 4 ounces sample from a sample valve on the still coil 
when approximately 40-50% of the charge volume is distilled 
When the sample cools and its consistency is like molasses, 
the still is shutdown. 
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Operator - Routine procedures 

f) Shutdown of still 
The shutdown procedure for a still under vacuum conditions 
is as follows: 

1) The operator enters the gallons remaining in the still 
and the time of the shutdown on the run sheet. 
2). The operator closes the steam valve to the still heating 
coil. 
3) The operator turns off the vacuum pump and seal water. 
4) The operator attaches the nitrogen purge system to the 
atmospheric still vent line. 
5) The operator opens the still vent valve. 
6) The operator opens the nitrogen valve and sets the rota
meter at 30 to bring the still back to atmospheric pressure. 
A check valve on the purge system clatters when atmospheric 
pressure is reached. 
7) The operator turns off the product pump when the flow in 
the sight glass is reduced to a trickle. 
8) The operator leaves the still recirculating pump on 
during and after the shutdown. 

The shutdown procedure for a still at the atmospheric condition 
is as follows: 

1) The operator enters the gallons remaining in the still and 
the time of the shutdown on the run sheet. 
2) The operator closes the steam valve to the still heating 
coil. 
3) The operator turns off the product pump when the flow in 
the sight glass is reduced to a trickle. 
4) The operator leaves the still recirculating pump on during 
and after the shutdown. 
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Operator - Routine Procedures 

g) Pumping residue to Location C. 
Residues are pumped from the stills with a residue pump 
to storage tanks at Location C. Figure 3 shows the stills and 
pump, and Figure 4 shows the storage tanks at Location C. The 
procedure for pumping the residue is as follows: 

1) The supervisor specifies the proper storage tank at Location C, 
This information is written on a daily run sheet for each still. 
2) The operator, wearing the emergency belt, determines the 
inches corresponding to the gallons of residue in the still for 
the specified storage tank. 
See table belov/. 
Tanks - 202,203 Tanks 210 

204,205,206 211,212 
Gallons Residue Inches Gallons Residue 

540 10" 700 
810 15" 1050 
1080 20" 1400 
1350 25" 1750 
1620 30" 2100 
1890 35" 2450 
2160 40" 2800 
2430 45" 3150 
2700 50" 3500 

3) The operator then measures the void space in inches in the 
storage tank at Location C to check if the tank will hold the 
gallons of residue figured in tank inches. 
4) The operator sets the pin on the weld mark on the tank 
approximately 5 feet off the ground. 
5) The operator checks the tank overfill alarm. 
6) The operator opens the valve on the storage tank. 
7) The operator walks the line from the storage tank to the 
residue pump opening the proper valves and closing unused 
valves attached to the line. 
8) The operator opens the bottom valve on the still. 
9) The operator turns on the residue pump. 
10) The operator loosely touches the line until it warms. 
11) The operator walks the residue line to the storage tank to 
check for leaks. 
12) The operator watches the pin move on the guage at the storage 
tank to check that the residue is being pumped to the proper tank. 
13) The operator periodically checks the residue line to make 
sure that no one has changed the valve settings and that the line 
is not leaking. 
14) The operator remains in the area during the pumping of the 
residue. 
15) The residue pump changes pitch when the still goes empty. 
The operator then closes the bottom valve on the still and dis
charge valve on the pump. 
16) The operator turns off the pump. 
17) The operator checks that the still is empty by opening a 
drain valve on the bottom of the still and draining the line into 
a bucket. 
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18) The operator closes the valve on the storage tank at 
Location C. 
19) The operator closes all valves on the lines between the 
storage tank and the still. 
20) The operator enters the time, storage tank, and gallons 
pumped from the inches on the gauge on the still run sheet. 
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Operator - Routine procedures 

h) Digging still heating coils 
The procedures for digging the still heating coils is as follows: 

1) The operator closes the 3 inch inlet recirculating valve to 
the coils. 
2) The operator connects a nitrogen hose to the south end of the 
coil arid blows any material left in the coil back into the still. 
3) The operator closes the 3 inch outlet recirculating valve on 
the coils. 
4) The operator drains any material remaining in the coil through 
a sample valve at the north end of the coil. 
5) The operator removes the bolts on the coil flange. 
6) The operator slowly pulls out the coil from the recirculating 
line to a support stand until he sees the end of the coil. Any 
excess material on the coils drains into trough on the north end 
of the coil. 
7) The operator scrapes the coil with a curved spade until bare 
metal is seen. 
8) The operator inserts the coil back into recirculating line and 
attaches the bolts to the flange. 
9) The operator cleans 4 coils in #1 and #2 and 2 coils on 
#3 still. 
10) The operator enters that the coils were dug on the still run 
sheet. 
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i) Distillation of Solvents in #7 still. 

#7 still is a stainless steel 6000 gallon still fitted 
with a fractionating column and receiver. Solvents are 
fractionated or separated by liquids flowing down the 
column while vapors flow up the column from the still. 
Liquid flow down the column is controlled with a rota
meter and pump which pumps liquid from the receiver. 
The liquid level in the receiver is held constant by 
adjusting a rotameter on the line to the storage tank. 

The still runs at atmospheric pressure but is rated 
for full vacuum. Typical charges for the still are 

I 5000 gallons. Routine procedures for charging and 
i still startup are identical to the other three stills 

running at atmospheric pressure except #7 still has no 
recirculating pump. 

During the run the operator maintains constant reflux 
rate to the top of the column and varies the takeoff 
rate from the receiver to the storage tank to main
tain a constant level in the receiver. He records pot 
and vapor temperatures, rsflux rate, and takeoff rate 
every other hour. 

The supervisor instructs the operator when to shutdown 
the still. The operator then turns off the steam to 
the heating jacket and the reflux pump. The operator 
pumps the residue to a tank designated by the supervisor 
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2) Unloaders - Location A,B and C 

Unloaders pump hazardous waste from tank wagons at 
unloading ramps in Location B and C. (See Figure 1) 
to storage tanks. They also unload drums of haz
ardous waste from box trailers to Location A (See 
Figure 1) and pump their contents to storage tanks 
in Location B or C. 

Routine procedures are as follows; 

a) Unloading tank wagons of hazardous waste. 

b) Unloading box trailers of hazardous waste at 
Location A. 

c) Pumping hazardous waste in drums at Location A 
to storage tanks. 

d) Charging viscous liquids in drums to small-
blending tank at Location A. 

e) Pumping liquids in small blending tank at 
Location A to storage tanks at Location C. 

Detailed procedures for steps (a) through (e) are 
attached. 

To 



Unloader - Routine 

a) Unloading tank wagons of hazardous waste 

Hazardous waste is pumped from tank wagons at unloading 
ramps at Location B and C to storage tanks 1 A,1B,116-126. 
Figures 1,2,4 show the location, pumps, piping and valves 
for each tank. The gauges on the storage tanks are counter
weight float type. When the counterweight is at the bottom 
of the tank, the tank is full. When the counterweight is 
at the top of the tank, the tank is.empty. Table 1 shows 
the gallons of void space and corresponding inches on the 
straight side of each tank. The procedure for unloading 
tank wagons is as follows; 

1) The supervisor checks the manifest papers. 
2) The unloader, wearing a protective suit and emergency 

belt, vents the tank wagon. 
3) The unloader opens the manway. 
4) The unloader lowers a sample container to the bottom 

of the tank wagon. 
5) The unloader brings the sample to the lab. When the 

supervisor analyzes the sample, he instructs the un
loader to unload the tank wagon to a specified storage 
tank. 
6) The unloader measures the void space inches in the 
storage tank to check if the tank will hold the gallons 
in the tank wagon (See Table 1). 
7) The unloader connects the grounding device to the frame 
of the tank wagon and places the chocks to prevent 
movement in both directions. 
8) The unloader informs the truck driver that the tractor 
ignition must be turned off if he is outside the cab. 
9) The unloader connects the unloading hose to the tank 
wagon. • 
10) The unloader walks the line from the tank wagon to the 
storage tank, opening the proper valves and closing un
used valves attached to the line. 
11) The unloader sets the pin on the weld mark on the tank 
approximately 5 feet off the ground. 
12) The unloader checks the tank overfill alarm. 
13) The unloader opens the valve on the storage tank. 
14) The unloader turns on the unloading pump. 
15) The unloader slowly opens the bottom valve on the tank 
•wagon. He feels the 3 inch unloading hose become heavy 
with material. 
16) The unloader looks into the top of the tank wagon to 
check that the material is being pumped from the tank wagon. 
17) The unloader walks the line to the storage tank to check 
for leaks. 
18) The unloader watches the pin move on the gauge at the 
storage tank to check that the material is being pumped 
to the proper tank. 
19) The unloader checks the transfer line periodically to 
make sure that no one has changed the valve settings 
and that the line is not leaking. 
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20) The unloader remains in the area during the pumping of 
the material. 
21) The unloader watches the tank wagon go empty and then 
closes the bottom valve on the tank wagon. 
22) The unloader turns off the pump and immediately closes 
the discharge valve on the pump. 
23) The unloader closes the valve on the storage tank 
first and then closes valves on the transfer line. 
24) The unloader removes the unloading hose slowly from 
the tank wagons. 
25) The unloader disconnects the grounding device and re
moves the chocks. 
26) The unloader signs the manifest papers with the super
visor's approval and returns them to the driver. He 
also informs the driver that all valves are closed and 
hoses are disconnected. 
27) If the filter on the suction side of the transfer pump 
should plug during unloading, the following steps are 
taken; 

i) The unloader closes the valve on the suction 
side of the filter. 
The unloader turns off the transfer pump. 
The unloader opens the nitrogen valve on the 
top of the filter to blow material out of the 
filter. 
The unloader closes the valve on the nitrogen 
line. 
The unloader closes the valve on the outlet of 
the filter. 
The unloader opens the bleeder valve to relieve 
the nitrogen pressure in the filter. 
The unloader removes the lid and cleans the 
filter dumping its contents into an openhead 
drum 
The unloader replaces the lid. 
The unloader tests the filter gasket with nitrogen 
pressure. 
The unloader opens the inlet and outlet valves 
on the filter. 
The unloader turns on the pump and continues 
unloading the tank wagon. 
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TABLE 

GALLONS IN VOID SPACE 

Inches 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

140 

IA, IB 

200 

400 

600 

800 

1000 

1200 

1400 

1600 

1800 

2000 

2200 

2400 

2600 

• 2800 

120 

400 

800 

1200 

1600 

2000 

2400 

2800 

3200 

3600 

4000 

4400 

4800 

5200 

5600 

121-126 

480 

960 

1440 

1920 

2400 

2880 

3360 

3840 

4320 

4800 

5280 

5760 

6240 

6720 

202-206 

540 

1080 

1620 

2160 

2700 

3240 

3780 

4320 

4860 

5400 

5940 

6480 

7020 

7560 

210-212 

700 

1400 

2100 

2800 

3500 

4200 

4900 

5600 

6300 

7000 

7700 

8400 

9100 

9800 

m 



Unloader - Routine procedures 

b) Unloading box trailers of hazardous waste at Location A. 

Location A is a 4 foot raised concrete pad 56 x 50 covered 
by a sheet metal roof (See Figure 5). The procedure for 
unloading box trailers at Location A is as follows: 

1) The supervisor checks the manifest papers. 

2) The unloader chocks the trailer to prevent movement 
from the unloading pad. 

3) The unloader, wearing the emergency belt, opens the 
door on the trailer. 

4)- If there is no strong chemical odor, the unloader 
rolls the drums in the box trailer to the raised pad. 
If there is a strong chemical odor, the unloader fits 
a respirator and sounds an alarm and awaits his 
supervisor's instructions. 

5) The unloader must sample drums designated by the 
supervisor as follows; 

i) The drum is vented by slowly loosening the 2 inch 
bung . 

ii) After the bung is removed, a 1/2 inch tube about 
3 feet long is lowered into the drum, 

iii) The unloader takes a sample by sealing the top 
of the tube, then removing it from the drum and 
emptying its contents into a jar. 

iv) Samples are brought to the lab and inspected by 
'the supervisor. 

6) If the samples are approved by the supervosor, the 
unloader signs the manifest papers. With reliable and 
regular customers shipments are accepted and unloaded 
before sampling. 

7) The unloader removes the chocks after the trailer is 
unloaded. 
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Unloader - Routine procedures 

c) Pumping hazardous waste in drums at Location A to storage 
tanks. A pump centrally located on the raised pad at 
Location A is used to pump the liquid in the drums to 
storage tanks in Location B or C. Figures 2,4 and 5 show 
the pump, lines, tanks, and valves. The procedure for 
pumping the liquid in the drums is as follows: 

1) The unloader is instucted by the supervisor to pump 
the liquid in specified drums to a designated storage 
tank. 

2) The unloader, wearing a protective suit and emergency 
belt, measures the void space in inches on the 
designated tank to check if the tank will hold the 
gallons of liquid in the drums. Tabel 1 shows the 
gallons and corresponding inches for each tank. 

3) The unloader closes the valve on the discharge of the 
pump at Location A. 

4) The unloader walks the line from the drum storage area 
to the storage tank, opening the proper valves and 
closing unused valves attached to the line. 

5) The unloader sets the pin on the weld mark on the tank 
approximately 5 feet off the ground. 

6) The unloader checks the tank overfill alarm. 
7) The unloader opens the valve on the storage tank. 
8) The unloader slowly unlooses the bung on the first drum, 
9) The unloader places the charge pipe into the first drum 

with the valve on the charge pipe closed. 
10) The unloader opens the valve on the discharge of the 

pump. 
11) The unloader starts the pump. 
12) The unloader opens the valve on the charge pump. 
13) The unloader opens the air bleeder valve on the pump 

until air is evacuated from the system. 
14) The unloader closes the valve on the charge pipe after 

emptying each drum so that air will not be drawn into 
the system. 

15) The unloader closes the valve on the charge pipe and 
then turns off the pump after two drums are pumped. 

16) The unloader walks the line looking for leaks, and he 
also checks the pin to make sure that the material is 
being pumped to the correct tank. 

17) The unloader continues to pump the specified drums. 
18) The unloader closes the valve on the charge pipe after 

the last drum is emptied. 
19) The unloader turns off the pump and immediately closes 

the valve on the discharge of the pump. 
20) The unloader closes the valve on the storage tank first 

and then closes the valve on the transfer line. 
21) The unloader rolls the empty drums to a trailer spotted 

at Location A. 
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22) If the filter on the suction side of the drum pump 
should plug during pumping the following steps are 
taken: 

i) The unloader removes the charge pipe from 
the drum allowing air to enter the filter 
to clean the liquid from the filter body, 

ii) The unloader turns off the pump immedi
ately closes the valve on the discharge of 
the pump, 

iii) The unloader opens the lid and cleans the 
filter dumping its contents into an open-
head drum, 

iv) The unloader replaces the lid. 
v) The unloader places the charge pipe into a 

drum and closes the valve on the charge 
pipe, 

vi) The unloader opens the valve on the discharge 
of the pump and turns the pump on. 

vii) The unloader continues to pump drums. 
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j Unloader - Routine Procedures 
i 

d) Part A Procedure for Emptying Drums into Box 

j Charging viscous liquids in drums to small blending tanks 
at Location A. 
A 1000 gallon blending tank is used to hold liquids too 

j viscous or thick to handle with the regular drum pump. 
! The viscous contents of drums are dumped into a 4 x 4 box 

where they are pumped to the blending tank (See Figure 5). 
j The procedure is as follows: 

To assure overfill prevention, a fixxed maximum number of 
16 drums is set in front of equipment before any product 
movement is initiated. The straining bin has a 150 gallon 

1 capacity and is emptied before adding material from another 
drum. The blending tank has a 1000 gallon capacity, thus 

j the 16 drum maximum affords a safety margin. Any necessary 
j thinning is done with the loader obseving the liquid level, 

through the open manway, at all time. 

j During the filling of the blending tank, the unloader wears 
' protective suit and emergency belt. During emptying drums 

into the bin and during the emptying of the tank through the 
j straining bin, the unloader wears a protective suit, emergency 
.j belt and a respirator. 

1) The unloader rolls the drum to a position in front of 
I the dumping ramp. 
* 2) The unloader checks the void space in the blending tank 

to make sure that it can hold the contents of the drums. 
I 3) The unloader starts the dumping box pump setting va;ves 
I so that the liquid will be pumped to the blending tank. 

4) The unloader slowly loosens the 2 inch bung and removes 
J it from "the drum. 
I 5) The unloader slowly pushes the drum over to the hori-. 

zontal position on the dumping box ramp. 
6) The unloader slowly removes the 3/4 inch bung by posi-

I tioning himself on the grating besides the dumping box ramp. 
I 7) The unloader removes solid material that may collect on 

the dumping box screen with a shovel placing it in an open-
* head drum. The shovel is a special non-spark aluminum 
I type which is dedicated to the area. 

8) The unloader takes a sample of the material in the tank 
when it is about 2/3 full and gives it to the supervisor. 

I 9) The unloader dumps thinning material into the dump box, 
? if instructed by the supervisor, to thin down the viscous 

liquids in the blending tank. 
I 10) The unloader rolls the empty drums to a trailer spotted 
1 at Location A. 
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Part B Procedure for Pulling Viscous Materials into 1000 
Gallon Blending Tank (#20) with Vacuum 

1) Unloader, wearing a protective suit and an emergency 
belt, checks the void space in blending tank to make 
sure that it can hold the contents of the drums to be pumped 
2) Unloader secures manway on blending tank, checks 
connections to vacuum pump and checks operation of float 
check valve. 
3) Unloader applies vacuum to blending tank, allows vacuum 
to build in tank and checks for leaks. 
4) Unloader uses 1^" charge pipe connected to charge line 
at bottom of blending tank, opens valve to empty drum into 
tank. When drum is empty valve is quickly closed. 
5) For drums too viscous for ik" charge pipe, 3" charge 
pipe is used on open head drums. Charge line valve is 
quickly closed when drum empties. 
6) Unloader turns agitator on when tank is abour half full. 
7) Unloader inspects material in tank when quantity of 
drums is pumped. Vacuum to tank is released and supply 
shut off. Sample is taken to supervisor for possible 
thinning or pumping instructions. 
8) Unloader pumps thinning material into blending tank, 
observing level. 
9) Unloader rolls empty drums to spotted trailer. 
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Unloader - Routine procedures 

e) Pumping liquids in small blending tank at Location A to 
storage tanks in Location C. 
Figures 4 and 5 show the location of the blending tank 
and storage tanks. The procedure is as follows: 

1) The unloader is instructed by the supervisor to pump 
the liquid in the blending tank to a designated storage 
tank in Location C. 
2) The unloader, wearing the emergency belt, measures the 
void space in inches on the storage tank to check that the 
tank will hold the gallons of liquid in the blending tank 
(usually 1000 gallons). Table 1 shows the gallons and 
corresponding inches for each tank. 
3) The unloader walks the line from the small blending 
tank area to the storagr tank, opening the proper valves 
and closing unused valves attached to the line. 
4) The unloader sets the pin on the weld mark on the 
tank approximately 5 feet off the ground. 
5) The unloader checks the tank overfill alarm. 
6) The unloader opens the valve of the storage tank. 
7) The unloader turns on the pump at the blending tank. 
8) The unloader opens the bottom valve on the blending 
tank. 

A) Unloader can also drain material frombottom of 
blending tank, accross screen in the 4 x 4 box 
(wearing a protective suit, emergency belt and 
a respirator) then pumps out to Location C. 

9) The unloader looks into the manway of the tank to 
check for leaks. 
11) The unloader watches the pin move on the gauge to 
check that the material is being pumped to the proper 
storage tank. 
12) The unloader remains in the area during the pumping of 
the material. 
13) The unloader, wearing a respirator, watches the 
blending tank to empty and then closes the bottom valve 
on the tank. 
14) The unloader turns off the pump and immediately closes 
the discharge valve on the pump. 
15) The unloader closes the valve on the storage tank first 
and then closes the valves on the transfer line. 
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19) The loader turns off the loading pump. 
20) The loader closes all valves between the storage tank 

and the tank wagon except for the valve on the tank 
wagon. 

21) The loader blows the loading hose clear with nitrogen 
to remove any liquid in the line. 

22) The loader closes the valve on the tank wagon. 
23) The loader opens the bleeder valve on the line to 

• relieve the nitrogen pressure. 
24) The loader disconnects the loading hose. 
25) The loader samples the tank wagon from the manway. 
26) The loader closes the manway and vent valve. 
27) The loader fills out the tank wagon manifest with the 

supervisor's approval. 
28) The loader has the driver sign the manifest. 
29). The loader retains the generator copy and returns it 

to the supervisor. 
30) The loader disconnects the grounding device and removes 

the chocks. 
31) The loader informs the driver that all valves are closed 

and hoses are disconnected. 
32) If the filter on the loading pump should plug during 

loading, the following steps are taken: 

i) The loader closes the valve on the suction side 
of the filter, 

ii) The loader turns, off the loading pump, 
iii) The loader opens the nitrogen valve on top of 

the filter to blow material out of the filter, 
iv) The loader closes the valve on the nitrogen line, 
v) The loader closes the valve on the outlet of the 

filter, 
vi) The loader opens the bleeder valve on the filter 

to relieve the pressure in the filter, 
vii) The loader removes the lid and cleans the filter 

by dumping its contents into an openhead drum, 
viii) The loader replaces the lid. 

ix) The loader tests the filter gasket with nitrogen, 
x) The loader opens the inlet and outlet valves on 

the filter. 
xi) Thf." Ici.dci* turns on the pump and continues loading 

the tank wagon. 
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3) Loaders 

Loaders pump hazardous waste in storage tanks at Location C to 
a tank wagon in the loading area (See Figure 4). 

Routine procedures are as follows: 

a) Loading tank wagons with hazardous waste. 

Hazardous waste is pumped from storage tanks in Location C 
to a tank wagon in the loading area. Figure 4 shows the 
location, pump, piping and valves for each tank. The gauges 
on the storage tanks are counterweight float type. When 
the counterweight is at the bottom of the tank, the tank is 
full. When the counterweight is at the top of the tank, the 
tank is empty. Table 2 shows the gallons of material and 
corresponding inches on the straight side of each tank. The 
procedure for loading tank wagons is as follows; 

1) The supervisor instructs the loader to load the tank 
wagon with a specified amount from a specified storage 
tank. 

2) The loader, wearing a protective suit and a emergency 
belt, vents the tank wagon. 
3) The loader opens the manway on the tank wagon. 
4) The loader inspects the tank wagon to make sure that 
it is empty. 
5) The loader connects the grounding device to the frame 
of the tank wagon and places the chocks to prevent 
movement in both directions. 
5) The loader informs the truck driver that the tractor 
ignition must be turned off if he is outside the cab. 
7) The loader connects the loading hose to the tank wagon. 
8) The loader walks the line from the tank wagon to the 
storage, opening the proper valves and closing unused 
valves attached to the line. 
9) The loader sets the pin on the weld mark on the tank 
approximately 7 feet off the ground. 
10) The loader opens the valve on the storage tank. 
11) The loader turns on the loading pump. 
12) The loader walks the line from the storage tank to the 
tank wagon to check for leaks. 
13) The loader looks into the top of the wagon to 
check that material is being pumped to the tank wagon. 
14) The loader watches the pin move on the gauge at the tank 
to check that material is being pumped to the proper 
tank. 
15) The loader checks the transfer line periodically to make 
sure that no one has changed the valve settings and that 
the line is not leaking. 
16) The loader remains in the area during the pumping of the 
material. 
17) The loader checks the tank wagon level periodically to 
make sure that the specified amount will fit into the tank 
wagon. 

18) The loader closes the valve on the storage tanks when the 

pin reaches the specified mark. 
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4) Tractor driver 

Some shipments of drums of hazardous waste arrive in 
trailers which are not the same height as the raised 
pad at Location A. The tractoe driver unloads the 
drums from the trailer and hauls them to the raised 
pad. 

a) Unloading trailers of hazardous waste with the tractor. 

Trailers, that are not the same height as the raised 
pad, are usually spotted in the area west of location A. 
Drums are transferred by the tractor driver to the raised 
pad. The procedure is as follows: 

1) At the direction of the supervisor the tractor driver 
opens the doors of the trailer. 

2) The tractor driver positions the tractor at the rear 
opening of the trailer with the drum bucket flush with 
the trailer floor. 

3) The tractor driver chocks the trailer to prevent 
movement in both directions. 

4) If there is no strong chemical odor, the tractor driver 
rolls 5 drums into the tractor bucket. If there is a 
strong chemical odor, the tractor driver makes his 
supervisor aware and awaits his instructions. 

5) The tractor driver slowly raises the bucket about 6 
inches and backs away from the trailer. 

6) When the bucket is about 5 feet from the trailer, the 
tractor driver lowers the bucket to 1 foot from the 
'-,round. 

7) The tractor driver transports the drums to the raised 
pad to unload them. 

8) When the supervisor approves the drums, the tractor 
•driver rolls them to a designated area. 

9) The tractor driver continues to unload the trailer 
until it is empty. 

10) The tractor driver removes the chocks. 
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5) Laborer 

Laborers assist tractor drivers and unloaders in unloading box 
trailers and pumping drums. Their efforts are regularly directed 
by supervisors, unloaders or tractor drivers and they wear 
the same PPE previously mentioned in this section. They also 
dig solids which collect in the storage tanks and stills 
during processing. The routine procedures are as follows: 
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6.) Solids Pail Loader 

Work outline for the filling of 6 gallon pails of hazardous 
waste flammable solid material packaged and stored on pallets 
of 36 pails each. 

A. The following list of equipment and tools to be used. 

D. 

1 
2. 
3, 
4, 
5, 
6, 
7. 

8 
9 

Mixing Tub 10 
Filling Funnel 11 
Plunger 
Aluminum Shovels 
Brass Hammer 
Tow Motor fie Fork Extender 
Misc. Drum Opening Tools 12, 
(Bung Wrench. Speed Wrench 13, 
etc.) " 14, 

Drum Tilter 15, 
Barrier tape or Rope 

Cones or Stanchions 
PPE Personal Protective 
Equipment(Respirator 
with R-21 Cartridges 
with back up R-21 
cartridges available) 
Scale 
Lid Crimper 
Air Signal Horn 
Eye Wash available 

Follox'/ing list of material to be secured 

1, 
2, 
3, 

5. 
6. 
7. 
8. 

9. 
10 

Bag(s) of Slikwik 
36-6 gallon pails 
1-GMA Pallet 40" x 48" 
(Pallet to be four way entry) 
36 Dot (Flammable Solids) and Hazardous Waste Labels 
(yellow) 
Black felt tip marker 
Chem-Fuel's Blend Log Sheet 
Clip board, pen and pencil 
Full or partial full 55 gallon drums of hazardous 
waste solids 
4 oz. sample jars 
Paper towels 

Secure the area around the mixing tub. (Refer to area 
layout attached) Notify the Site Health and Safety 
Officer for the purpose of inspection of the area and 
permission to proceed. 

Locate the equipment and materials to be handled in the 
proper locations. (Either inside or outside containment 
area) Affix the proper PPE. The drum that is to be 
dumped into mixing tub must first be checked with the 
MX-241 for any sign of a high LEL reading. 

With the Fork Extender attached to the Towmotor and the 
Drum Tilter fastened to the drum, dump the contents of 
drum into Mixing Tub. Use brass hammer and aluminum 
shovel to remove all the waste material from drum. 

Secure the empty drum. 
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G. The mixing tub is to be checked again with the MX-241 
. to assure LEL level has not risen due to agitation of 

' the material when dumping from the drum to the mixing 
tub. Size solids in the mixing tub and add Slikwik if 

{ necessary, to pick up any liquid that may be present. 
) Take a 4 oz. sample of the solids in the mixing tub 

and record drum number on lid. 

H. Place an empty 6 gallon pail under the funnel and shovel 
the solids from the mixing tub unto the funnel until the 
pail is full. Use the plunger to compress the mixture 

i but do not exceed the top 1" rolling hoop (if Slikwik 
is added to the top of the pail, this also must be 
compressed so as not to exceed the top rolling hoop.) 

I 

j I. The outside appearance of the pail is very important. 
Clean the pail sides with paper toweling, if necessary, 
and discard the dirty paper toweling into the next pail 

I to be filled. The clean pail can now be removed from 
» the secured area and placed in the designated Weigh and 

Label Area. 

j J. Continue filling the pails until the mixing tub is empty. 
All the solids that were emptied from drum No. 1 should 

, be now in 6 gallon pails and stored in the Weigh and 
j Label Area. 

K. PPE is to remain on in the secured area during the 
l] filling operations. Remove and secure PPE (Protective 
j suits, rubber gloves, respirator, etc.) before moving 

to the Weigh and Label Area. 

L. Weigh pails, crimp the lids and record pounds oh the 
lid(6 gallon pails are 26 guage and are not to exceed. 
60 pounds gross). Pail lids are also to be marked with 
the "pallet letter and pail number. This information is 
then transferred to the Chem-Fuel "S" Blend Log Sheet 
along with the generator name, manifest document number 
and hazardous waste code. 

M. DOT 7it4 Flammable Solid Label and Hazardous Waste Label 
are affixed to pail and stacked on pallet. 

N. The Site Safety and Health Officer will monitor the 
transferring operations and make adjustments to the PPE 
based on his monitoring results. Each drum may require 
an upgrading or downgrading of the PPE level. 

0. The Pail Filler will return to step "D"- affix the required 
PPE and begin operations on the next drum to be processed. 

P. Shutdown and Decontamination Procedure: 
1. Scrape all the solids from the equipment used into 

the mixing tub. 
2. Remove the collected solids from the mixing tub and 

deposit them into a partially filled or empty drum 
of the same waste code. 



3. Remove the PPE according to normal decontamination 
procedures. Disenfect and properly store the 
respirator. 

4. Unsecure the area and return all equipment and 
unused materials. 

Return the empty drums to the proper storage area. 
Return the partially or full solid drums to the proper 
storage area. 
Move partially or full pallets of pails to the designated 
..storage area,.return the Chem-Fuel "S" Blend Log Sheet 
and the samples to Production Supervisor. 
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SECTION J: _ , 
I 

CONTINGENCY PLAN " 



J.) Contingency Plan: 

This section addresses the requirement to develope a plan 
for safe and effective responses to emergencies. The develop
ment of a plan must first identify the types of emergencies 
which would likely occur at ACS and they are as follows: 

1.) 
2.) 

3.) 

Injured employee 
Spill of hazardous material 
A . Minor 
B. Major 
Fire and/or explosion involving a hazardous 
material 

The emergency response to an injured employee is covered 
by the Plant Personal Injury Response (J-l). The response 
to a spill (Minor or Major) is covered by the ACS Contingency 
Plan J-2. The emergency response to a fire and/or explosion 
is also covered in J-2. Included in J-2 is a section of 
the following topics: 

1.) State of Readiness 
2.) Evacuation Plan for ACS employees 
3.) Emergency Equipment 

The updating, training and implementation of the contingency 
plan is covered in J-3. 
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Smerican Chemical Service, Inc. 

P.O. Box 190 • Gr i f f i t h , Indiana 46319 

( 2 1 9 ) 9 2 4 ^ 3 7 0 • Chicago Phone (312) 768-3400 

DATE: 14 May 1987 

PERSONNEL: ALL ACS PLANT EMPLOYEES 

TOPIC: PLANT PERSONAL INJURY RESPONSE 

The following procedure will be followed in responding to an 
injured employee: 

1. The injured employee or a follow employee must sound 
the Plant Emergency Alarm for assistance by dialing 71 
on the Com Line. 

2. Personnel responding to the Plant Emergency Alarm are 
required to put their operations in a shutdown mode 
prior to leaving their area. 

3. The assisting employee(s) must put the injured employee's 
operations in a shutdown mode and administer the necessary 
emergency aid to the injured employee such as : 

A. Emergency shower washdown 
B. Emergency eye wash 
C. Removal for fresh air 
D. Removal of contaminated clothing 
E. .Minor First Aid 

4. Call an ambulance and dispatch an employee to the front 
gate to direct the ambulance. In situations of limited 
manpower, open the front gate, pull the gate main on the 
control box and return to the injured employee. The 
ambulance will find your location. 

5. If possible, answer all questions of the paramedics as to 
what aid was given and the circumstances of the accident. 

6. A supervisor will issue an admittance slip for the clinic 
and locate a copy of the MSDS Sheet(s) covering the 
material(s) involved in the accident. If a supervisor is 
not available the assisting employee will issue the admit
tance slip and MSDS Sheet(s) to the ambulance paramedics. 
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7. Before the ambulance departs, find out where the injured 
employee is being transferred. 

8. If only two employees are on a shift, contact the super
visor on call. The supervisor will contact the relatives 
of the injured employee and give information concerning 
the accident and the location of the injured employee. 

9. When available, a company representative will accompany 
the injured employee to the clinic with the admittance 
slip and a copy of the MSDS Sheet(s) for the attending 
physician. This is not possible when only two employees 
are on a shift. 

10. The non-injured employee(s) will remain at the plant and 
checkout the facilities for proper shutdown. Operations 
will resume only when a replacement for the injured 
employee arrives and the supervision gives approval. 

11. During the shutdown mode, a written detailed description 
(date, times, names, etc.) of the accident and the response 
will be drafted by the assisting employee or a supervisor. 
The Plant Safety Officer will prepare a Personal Injury 
Report Form from this information. 

Attached is a list of emergency phone numbers. Sign the attached 
sheet to acknowledge your understanding of this policy. 

The ACS Safety Committee 
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SUPERVISORS ON CALL; 

James Murphy 

John Murphy 

Ray Murphy 

Thomas Murphy -

Harrold Schmidt 

Milton Popa 

322-4125 or beeper 755-2472 

1-464-2076 or beeper 755-2560 

1-365-3763 or beeper 755-2519 

838r0636 or beeper 758-0866 

322-4648 or beeper 738-0864 

322-4337 °^ beeper 738-0865 

AMBULANCE 

Fagen Miller 838-4818 

POLICE: 

Griffith Police 

State Police 

924-3141 

769-8459 

FIRE DEPARTMENT": 

Grif f i th 924-3151 
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! Af'IERICAN CHEMICAL SERVICE IND 016 360 265 

CONTINGENCY PLAN î ilENDED 2-89 

I Description 

II Purposp And Implementation 

III Plant Personnel Response Actions • 

IV Spill Control Plan 

V Arrangements With Local Authorities 

VI Emergency Coordinator List 

VII Emergency Equipment 

VIII 'Evacuation Plan 

IX Emergency Procedures 
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I Description 

American Chemical Service, owner and operator, is located at 
420 S.'Colfax Avenue in Griffith, Indiana. 

American Chemical Service's business consists of Custom Chemical 
Manufactuting, solvent reclaiming, and processing of hazardous 
wastes. On site is the equipment to receive, process, and ship 
various solvents and chemicals in drums and bulk. 

Figure 1 shows the property boundaries, adjacent highway, holding 
pond, tank area, on site buildings, and access road with sufficent 
aisle space. 

Figure 1 shows the three locations where hazardous materials are 
stored. Figures 2,3,4, Location A,B,C show detailed drawings of 
each location. A dike surrounds each fixed storage area. 

Location A shox̂ l̂ in Figures 1 and 2 is used for storage of 55 
gallon drums. These drums contain crude solvents to be processed. 
Crude solvents are pumped to storage tanks in Location B and 
hazardous wastes are pumped to storage tanks in Location C . A 
maximum of 300 drums is stored in Location A. A curb surrounds 
the drum storage area. 

Location B shown in Figures 1 and 3 is used for the storage of 
crude solvents to be reclaimed. Bulk shipments are unloaded with 
a pump at the western boundary. These solvents are processed in 
the reclaim facility shown in Figure 1. 

Location C shown in Figures 1 and 4 is used for the storage and 
processing of hazardous waste. Bulk shipments are unloaded with 
a pump at the northern boundary. Outgoing shipments are pumped 
to a tank wagon spotted at the eastern boundary. 

II Purpose and Implementation 

The purpose of the contingency plan is to minimize hazards to 
human health or the environment from fires, explosions or spills 
of hazardous materials. 

The emergency coordinator is notified for the following emergencies 

1.) A minor spill of hazardous material greater than five 
gallons outside a diked or curbed area in Location A,B.C. 

2.) A major spill of hazardous material of 2000 gallons or more. 
3.) A fire or explosion involving hazardous material. 

?;Tsed on the severity, extent, nature and danger of the emergency 
Lu human health or the environment the emergency coordinator 
directs plant personnel to the correct response action by imple
menting the contingency plan. 

G-2 
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Ill 1) Plant Personnel Response Action to Minor Spills 

A minor spill is a small spill of hazardous material greater 
than 5 gallons outside the tank farms in Location B and C or 
outside the curbed area in the drum storage area in Location 
A. . 

-Contain the spill with the materials in the closest spill 
response kit. 

-Notify, call or beep the emergency coordinator for a 
minor spill. 

-Carry out immediately one or more of the following actions 
ordered by the emergency coordinator: 

-Call plant section on intercom that he ordered to a state 
of readiness (see page 15); 

-Sound Alarm (Dial71); call plant section that he ordered 
to shutdown (see page 15-18). 

In general the emergency coordinator orders shutdown of 
section within 50 feet of spill and state of readiness for 
rest of plant. 

To carry out cleanup of a minor spill the emergency coordinator: 

-Inspects spill area; 

-Check human contact or injury and tells employee to: 
-Wash contacted area of body, 
-Change clothing, 
-Visit Hammond Clinic for injury or if the material was 
taken 'internally; 

-Evacuates personnel at least 20 feet from the spill area 
upwind, if possible; 

-Determines exact source (i.e. drum, tank, or tank wagon); 

-Consults daily tank log, hazardous drum label, or tank wagon 
manifest to identify makeup of spill. (Materials are flammable 
liquids (DOOl,F003,F005) and spent liquid halogenated solvents 
(F001,F002.); See page 4. 

-Confirms that the spill is small in area, not moving, and no 
threat to areas around the spill or outside the plant; 

-Tells personnel to: 

-Keep yard tractor, trucks, and cars at least 30 feet 
from spill, 

-Shutdown spark sources within 50 feet of spill (i.e. fume 

incinerator, hot oil heater). 
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1.) FOOl, F002 

This group consists of spent halogenated solvents used 
in degreasing, methylene chloride, 1,1,1-trichloroethane, 
trichloroethylene and perchloroethylene, and the still 
bottoms from the recovery of the solvents. 

The waste is hazardous because it contains listed compounds 

2.) DOOl 

This group consists of spent solvents, waste paints and 
resin solutions from paint manufacture and use; spent 
solvents and inks from printing operations; spent solvents 
from pharmaceutical manufacture; spent solvents from 
chemical processes. 

The waste, is.hazardous because it exhibits the charac
teristic of ignitability. 

3.) F003, F005 

This group consists of spent solvents waste paints and 
resin solutions from paint manufacture and use; spent 
solvents and inks from printing operations; spent sol
vents from pharmaceutical manufacture; spent solvents 
from chemical processes. 

The waste is hazardous because it exhibits the charac
teristic of ignitability and it contains listed compounds. 
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-Place dry chemical engine 30 feet from spill, 

-Place the barrel house portable pump 30 feet from the spill, 

-Wear a protective suit and breathing appartus before going 
to the edge of the spill area, 

-Pump the spill and any contaminated ground water to a 
, storage tank by placing suction hose in the free liquid 
and the discharge hose to a storage tank in Location B or 
C (All hazardous wastes accepted at the plant are compat
ible), 

-Pump contents of the drum, tank or tank wagon to a storage 
tank in Location B or C if the container continues to leak: 

-Remove pump and hoses to drum storage area in Location A, 

-Transfer contaminated spill response materials into open-
head drums, 

-Transfer contaminated ground into openhead drums, 

-Haul drums, shovels, and protective clothing.to drum 
storage area, 

-Check areas that were shutdown during cleanup (i.e. fume 
incinerator), 

-Initiate corrective repairs to defective equipment that 
caused spill, 

-Scrape shovels until clean (Put scrapings with contam
inated, ground in openheads ) , 

-Replace used spill response materials in the spill response 
kit, 

-Flush pump and hoses with clean solvent (Pump solvent to 
a storage tank in Location B or C ) , 

-Store contaminated ground, spill response materials and 
clothing in openhead drums in the drum storage area 
until it is hauled to secure landfill, 

-Initiate repairs to defective equipment and containers 
that caused spill or isolated them from use, 

-Report that the emergency equipment is ready for another 
emergency, 

-Communicate all-clear signal to resume normal operations. 
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The emergency coordinator: 

-Does not call the Regional Administrator, State, or local 
authorities since the spill was small and within the boundaries 
of the plant; 

-Enters time, date, and details of spill in the operating 
record; 

-Does not file a written report to the Regional Administraror 
since spill was small. 

G-6 
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Ill 2) Plant Personnel Response Action to Maior Spill of Hazardous 
Material 

-Notify, call or beep the emergency coordinator for a major 
spill of hazardous material. 

-Carry out immediately one or more of the following actions 
ordered by the emergency coordinator: 

-Call plant sections on intercom that he ordered to a state 
of readiness (see page 16); 

-Sound alarm (Dial 71); call plant sections that he ordered 
to shut down (see page 16-18). 

In general the emergency coordinator orders shutdown of section 
within 50 feet of major spill and state of readiness for rest 
of p l a n t . 

To carry out the cleanup of a major spill the emergency coord
inator : 

-Inspects spill area; 

-Checks human contact or injury and tells employee to: 
-Wash contacted area of body, 
-Change clothing, 
-Visit Hammond Clinic for injury or if material was taken 
internally; 

-Evacuate personnel at least 40 feet from spill containment 
area upwind, if possible, and account for plant personnel; 

-Determines exact source (i.e. tank or tank wagon) 

-Consults daily log or tank wagon manifest to identify 
makeup of spill. (Materials are flammable liquids (D001,F003, 
F005) and spent liquid halogenated solvents (F001,F002). 
They require a protective suit and breathing apparatus for 
contact; See page 8. 

-Confirms that the spill is contained, stagnant, and no threat 
to areas outside the plant; 

-Determines the final containment area if the spill is moving; 

-Shuts off flow of water from holding pond to sewer if spill 
reaches pond via runoff system (Spill collects in the inlet 
section. The spill control plan shows that spills can be 
contained within the plant boundary); 
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1.) FOOl, F002 

This group consists of spent halogenated solvents used 
in degreasing, methylene chloride, 1,1,1-trichloroethane, 
trichloroethylene and perchloroethylene, and the still 
bottoms from the recovery of the solvents. 

The waste is hazardous because it contains listed compounds 

2.) DOOl 

. This group consists of spent solvents, waste paints and 
resin solutions from paint manufacture and use; spent 
solvents and inks' from printing operations; spent solvents 
from pharmaceutical manufacture; spent solvents from 
chemical processes. 

The waste, is - hazardous because it exhibits the charac
teristic of ignitability. 

3.) F003, F005 

This group consists of spent solvents waste paints and 
resin solutions from paint manufacture and use; spent 
solvents and inks from printing operations; spent sol
vents from pharmaceutical manufacture; spent solvents 
from chemical processes. 

The waste is hazardous because it exhibits the charac
teristic of ignitability and it contains listed compounds. 
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Calls the National Response Center (800-424-8802) vahd-.-reports : 

•James Murphy or other emergency coordinator and 
.219-924-4370 
•American Chemical Service, Inc. 
420 S. Colfax 
Griffith, Indiana 46319 
• Time and word ''Spill" 
•Makeup of spill and quantity (i.e. DOOl and gallonage), 
••Human contact or injury. . • "' _ 
•Hazards to human health are low since-spill is contained 
within the pl.ant boundary and protective gear is available. 

Notifies the Griffith Fire Department (924-3151) and the 
Indiana Response Center .(317-633-0144 .) and gives the same infor
mation as before, 

Tells personnel to: ' 

•Keep yard tractor; .trucks, and cars a least 40 'feet from 
spill, 

"Shutdown spark sources V7ithih'"60 ".feef'of" spill'(i .e .' fume 
incinerator ^nd hot oil heater), 

•Place a dry chemical engine 40 feet from spill area, 

•String fire hose from Foam System Fl, F2 or F3 to within 
40 feet with the spray nozzle and foam container in place, 

•Position the barrel house portable pump 40 feet from the 
spill upwind, if possible, 

0 

•Wear a protective suit, and breathing apparatus before going 
to the edge ofithe spill area, 

•Pump the spill and any'contaminated ground water to a storage 
tank by placing the suction hose in the free liquid and the 
discharge hose to a storage tank in Location B or C. (All 
hazardous wastes accepted at the plant are compatible. 
Rarely are all storage tanks full.), » 

•Pump contents of drum, tank or tank wagon to a storage tank 
in Location B or C if container continues to leak; 

"•Skim spill from inleC section of holding pond to a storage 
.tank, if applicable, and sample water left in holding pond' 
(.In general hazardous wastes accepted at the plant have a 
low solubility in water.). 

G-9 

Aoi 



•Use Mr. Frank vacuum truck if spill location is remote, 

•Remove pumps and hoses to drum storage area in Location A, 
I 

•Rope off the area after free liquid is remo-ved until ground 
cleanup begins, .. . ' 

•Transfer contaminated ground with a front end loader-backhoe 
or caterpillar tractor owned and operated .bv Wells .Hauling 
and Excavating (219-884-3757 or 219-755-2658 beeper) into 
dump trucks -owned and operated by Mr. .Frank, Inc.(312-596-3377 
or 312-785-719'0).-, 

•Check areas every houf that were .shutdown during cleanup 
(i.e. fume incinerator), 

•Initiate corrective repairs to defective equipment that 
'caused spill or isolate it from use, 

•Contact Mr. Frank, Inc. (312-596-3377) to obtain an Emergency 
Spills Permit with C.I.D. for the ground that was removed (see 
Mr. Frank letter dated July 24, 1985), 

•Scrape bucket of backhoe and shovels until clean (Put scraping 
in openheads and store in drum storage area until it is hauled 
to a secure landfill. 'Mr. Frank is approved to clean his own 
equipment.), 

•Flush pump and hoses with clean solvent (Pump solvent to a 
storage tank in Location B or C.), 

•Recoil fire hose and replace foam nozzle and foam container, 

•Report that the emergency equipment.is ready for another 
emergency, 

The emergency coordinator: 
j . 

•Calls the Regional Administrator (800-424-8802) and. the Indian 
Response Center (317-633-0144) that the plant is not storing 
incompatible wastes from the spill and that all emergency equi 
ment is fi't for its intended'use; 

t ' 

•Gives all-clear signal to resimie normal operations; 

•Enters time, date, and details of spill .in the.operations 
record; 

•Files a written report within 15 days to the Regional Adminis
trator stating: 

•JSmes Murphy - owner-operator 

135 Holly Lane 
• Schererville, IN 46375 
219/322-4125 

G-IO 
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•American Chemical Service, Inc. ,- facility 
420 S. Colfax Avenue 
Griffith, Indiana 46319 
219-924-4370 

•Date, Time and Spill, '̂  

Human Contact or Injury 

•Makeup and amount (i.e. DOOl and gallons.) 

•Hazards to human health were low since the spill was 
contained and protective gear was used, 

•Injuries if any, • 

Gallons of spill pumped to storage tanks and yards of 
ground removed from the spill area and location of land
fill (The recovered liquid was .used in normal processing 
since all wastes are compatible.). 

G-11 
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Ill 3) Plant Personnel Response Actions to Fire or Explosions 
Involving Hazardous Material 

-Notify, call or beep the emergency coordinator for a fire 
or explosion involving hazardous material. 

-Carry out immediately one or more of the following actions 
ordered by the emergency coordinator: 

-Call plant sections on intercom that he ordered to a state 
of readiness 

-Sound alarm (Dial 71); call plant sections that he ordered 
shutdown 

-Sound alarm (Dial 71); call plant sections that he ordered 
to evacuate. 

In general the emergency coordinator orders: 

-For small fires, (those that can be extinguished with hand
held extinguishers) shutdown of sections within 100 feet of 
fire and state of readiness for rest of plant, 

-For large fires or explosions, shutdown of all sections. 

There is no local agency at this time set up for an immediate 
response role. The emergency coordinator orders all actions. 

For a Fire the emergency coordinator: 

-Observes the fire and tanks, drums, or tank wagons near the 
fire; 

-Evacuates personnel upwind at least 100 feet from large fires 
and 40 feet from other fires and account for personnel; 

-Checks human contact or injury and tells employee to; 

-Wash contacted area of body, 
-Change clothing, 
-Visit Hammond Clinic for injury, or if material was taken 
internally, or if combustion gases were inhaled deeply; 

-Determines the source (i.e. tank, drum, or tank wagon); 

-Consults daily tank log, drum label, or tank wagon manifest 
to identify the material. (Materials are flammable liquids 
(DOOl,F003,F005) and spent liquid halogenated solvents (FOOl 
F002). They require a protective suit and breathing apparatus 
for contact.); See page 13 

-Checks daily log for amount and identity of material in tanks 
near the fire; 
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1.) FOOl, F002 

This group consists of spent halogenated solvents used 
in degreasing, methylene chloride, 1,1,1-trichloroethane, 
trichloroethylene and perchloroethylene, and the still 
bottoms from the recovery of the solvents. 

The waste is hazardous because it contains listed compounds 

2.) DOOl 

This group consists of spent solvents, waste paints and 
resin solutions from paint manufacture and use; spent 
solvents and inks' from printing operations; spent solvents 
from pharmaceutical manufacture; spent solvents from 
chemical processes. 

The waste, is-hazardous because it exhibits the charac
teristic of ignitability. 

3.) F003, F005 

This group consists of spent solvents waste paints and 
resin solutions from paint manufacture and use; spent 
solvents and inks from printing operations; spent sol
vents from pharmaceutical manufacture; spent solvents 
from chemical processes. 

The waste is hazardous because it exhibits the charac
teristic of ignitability and it contains listed compounds. 
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-Checks smoke from fire (Dense black smoke indicates high 
organic loading); 

-Checks direction the smoke is heading; 

-Checks if fire is heating a nearby tank; 

-Checks if there is heavy venting from tank vent. (This 
condition is a potential explosion); 

The emergency coordinator tells personnel to: 

-Order tank wagons and box trailer trucks not involved in 
fire to move away or leave plant (Trucks must stay at least 
100 feet from fire while driving out of plant.); 

-Wear a protective suit and, if not upwind, a breathing 
appartus when fighting fire; 

-Put out a small fire with a hand-held fire extinguisher; 
stand upwind, aim nozzle at base of flame about 3 feet 
away (Fire extinguishers are readily available throughout 
the plant); 

-For large fire in Location A use Foam System F2; 

-For large fire in Location B use Foam System Fl, F2; 

-For large fire in Location C use Foam System F2 (See Figure 1 
for location.); 

-For large fire in Location D use Foam System Fl; 

-Set up foam container, nozzle, and hose about 70 feet from 
fire upwind, if possible; 

-Turn on fire pump; 

-Roll foam onto fire by hitting the ground in front of the 
fire or banking off a v/all near the fire; 

-Report if fire is spreading or abating; 

-Shut off flow of water from holding pond to sewer if foam 
or spill has reached the inlet compartment of holding pond; 

-Call Griffith Police Department (924-3141) in case of a large 
fire to block intersections at Colfax and Main, Colfax and 
Reder allowing only emergency vehicles to pass; 
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Tell Griffith Police to evacuate- areas of town if dense 
black smoke or vapor releases for DOOl, F003, F005 liquids 
are leaving boundary of plant (For,sp-ent liquid halogenated 
solvents' (FOOl, F002.) combustion gases are acidic and irri
tating. .People' inhaling them should seek medical attention.) 

Call Hammond Clinic (219-836-5800) that people from Griffith 
may require treatment for inhalation of acidic gases. 

•Call. Griffith Fire .Department (924-3151)...to report "to plant 
•gate (Plant personnel will meet them at gate and lead them_ 
to an area-designated by the emergency coordinator. Foam is 
generally used to fight chemical fires. The town has con
ventional fighting equipment and can fight building fires, 
brush fires, etc. Additions of large amounts of water to a 
chemical fire usually spreads the fire since the fuel floats 
on water.); 

•Call National Response' Center (800-424-^8802) and report: 

•James Murphy or other emergency coordinator at 
219-924-4370 
•American Chemical Service, Inc. 
420 S. Colfa^ 
Griffith, Indiana 46319 
•Time and word ."Fire", 
•Makeup of fire and quantity Ci•e. DOOl and gallonage), 
•Human contact.'.or injury 
•For a small fire that' hazards to human health are low 
since fire is being put out quickly and protecti-ye gear 
is available,' ' _ • ' 
•For a large fire, that police'are to evacuate areas downwind 
if there is dense black smoke; protective gear is used by 
contacted plant personnel when fighting-fire; and liquid 
from spill and foam system is being .contained, within plant 
boundary; '. 
•For large fire (FOOl, F002.liquid) that combustion gases 
are acidic,, and irritating and evacuated people may require 
medical attention for inhalation; 

•Draw back to a new fire line to protect other portions of 
.the plant if the liquid and fire are spreading (Do not let 
fire jump the fighting line'.); 

•.Check sections every hour that are shutdown during the fire 
(i.e. stills, additives; etc.); 

•Determine when .fire is out'; 

•Release Griffith Fire Department; 
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Tell Griffith Police Department that the fire is out; to 
take down road blocks and to reinhabit evacuated areas 
when air is clear; 

r 

Determine total dontaminated area when fire is out; 

Check that foam liquid and spill from the'fire is not moving 
and is contained; 

Check fire a:rea frequently to make sure that it doe's not 
restart; 

Check shutdown section every hour after fire is out; 

Get portable pump from"barrel house; 

Pump foam liquid and spill to a storage.tank•in Location B 
or C (All wastes accepted at the plant-are compatible. 
Rarely are all storage tanks full.); 

•Skim sp'ill from inlet section of holding pond to a storage 
tank, if applicalble, .and sample water left in holding pond 
(In general hazardous wastes accepted at the plant have a 
low water solubility.); 

"Use Mr. Frank vacuum trucks for remote"spill areas; 

•Remove pump and hoses to drum storage area in Location A; 

•Rope off area after free liquid is removed until ground 
cleanup begins; 

•Transfer contaminated ground with a front end loader-backhoe 
or caterpillar tractor owned and operated by Wells Hauling 
and Excavating (219-884-3757 -or 219-'755-2658 beeper) into 
dump trucks owned and operated by Mr. Frank, Inc. (312-596-337 
or. 312-785-7190); 

•Check shutdown areas every hour during cleanup; 

•Initiate corrective repairs to defective, equipment that 
caused fire; 

•Contact Mr. Frahk, Inc. '(312-596-3377) to obtain an Emergency 
Spills "Permit with C.I.D for the ground that was removed' . 
(See Mr. Frank letter dated July 24, 1985); 

•Scrape bucket of backhoe and shovels until clean (Put scraping 
in openheads and store in drum storage area until it is hauled 
to a secure landfill. Mr. Frank is appro.ved to clean his' own 
equipment.); 

•Flush pump and hoses with clean solvent (Pump solvent to a 
storage tank in Location B or C.); 
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•Recoil fire hose; put back foam nozzle'and foam container; 
and check that there are enough foam containers 'to fight 
another fire; 

•Replace or recharge dry chemical engines and fire exting
uishers that were used; 

•Report that the emergency equipment is ready for another 
emergency; ' . ' 

The emergency coordinator: 
» • 

•Calls the Regional Administrator (800-424-0802) and the 
Indiana Response Center (317-^633-0144) . and reports that 
the plant is not storing imcompatible. waste from the fire 
and that all-equipment is fit .for its intended use; 

•Gives the all clear signal to resume normal op.erations in 
other sections of plant; , • 

•Does not permit startup of section affected by fire until 
all equipment is fixed.or isolated from use; 

•Enters time,- dat;e, and details of fire in operating record; 

•Files a written report within 15 days to the Regional Admin
istrator stating: 

•James Murphy - owner-operator 
135 Holly Lane 
Schererville, IN 46375 
I 

•American Chemical Service, Inc. - facility 
420 South Colfax 
Griffith,' Indiana 46319 
219-924^4370 

•Date, time, and word "Fire", 

'Makeup of fire and quantity (i.e. DOOl and gallons involved 
in fire.), « 

•Human contact or injury, 

•For a small fire that hazards to human health were low 
since fire was put out quickly and protective.gear was 
used for contact, '•" 

•Fo.r a large fire thdt police evacuated areas, downwind if 
there was dense black smoke; protective -gear was used by 
contacted personnel; and liquid left from the fire and 
foam system was contained within the plant boundary. 
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For a large fire (with-FOOl, F002' liquids) that combustion 
gases were acidic and irritating; and evacuated people 
were treated for inhalation at hospitals, if applicable, 

Gallons of foam liquid and spill liquid recovered, yards., 
of contaminated ground'removed, and location of landfill, 
(The recovered liquid was used in normal processing since . 
all wastes are compatible.). 
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State of Readiness 

-Prepare for immediate shutdown, 

-Continue running operations already started, 

-Do not begin any new charges, reactions, loadings, unloadings, 
or startups, 

-Continue state of readiness until ail-clear signal is given. 

Shutdown Stills at Location D 

-Turn off steam to heating coils on stills, 

-Stop pumping or drumming and close appropriate valves, 

-Stop vacuum pumps, 

-Break all electrical mains except on cooling water pump 
and deep well pump, 

-Report to the emergency coordinator for further instructions. 

Shutdown Unloading and Loading at Location A 

-Stop unloading drums in box trailers, 

-Be ready to move drum trailer truck immediately, 

-Stop pumping drums and close appropriate valves, 

-Break all electrical mains, 

-Report to emergency coordinator for further instructions. 

Shutdown of Tank Wagon Loading and Unloading at Location B and C 

-Stop loading and unloading tank wagons and close appropriate 
valves, 

-Disconnect hoses to tank wagons, 

-Be ready to move tank wagons immediately; 

-Break all electrical mains, 

-Report to emergency coordinator for further instructions. 
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Shutdown of Additi'ves 

"Shutdown hot oil heater, 

•Shutdown fume incinerator,. 

'Stop loading and unloading tank wagons and pumping operations 
and close appropriate valves, 

•Be ready to move tank wagons immediately, 

•Break all electrical mains except on deep'well-pump, 

•Report to emergency coordinator for: further instructions. 

Shutdown' of Ep'oxol 

•Turn off steam to evaporator, wash tanks and reactor, . 

•Stop loading and .unloading box trailers and tank wagons 
and close appropriate valves, 

•Be ready to move trucks.immediately, 

•Stop pumping and close appropriate valves,-

•Stop vacuum pump, 
t 

•Break all electrical mains except on cooling tower recircu
lating pump,_ fan, and deep well pump, i^ 

•Keep full cooling on reactor, 

•Report to emergency coordinator for further instructions. 

Shutdown' of B'arreT ITou'se 

•Stop loading and unloading b6x trailers, tank cars, and 
tank wagons and close-appropriate valves) 

'Be ready to move trucks, immediately, 

•Stop drumming.and pumping operations and close appropriate 
valves," 

•Turn off steam to tank cars if heating^ 

•Break all electrical mains, 

•Report to emergency, coordinator.for further instructions. 
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Shutdown of Boilers 

•Shutdown both boilers, 

•Break all electrical mains except on the condensate pump 
and deep well pump, 

•Report to emergency coordinator for further instructions. 

Shutdown of Office and Lab 

•Stop lab tests', 

•Shutdown office and computer operations and leave telephones 
free and staff ready to accept callsj 

•Report to emergency coordinator for further instructions. 

Evacuation 

•Follow evacuation .plan in VIII, 

•Reassemble at Colfax and Reder.-. Road south of the plant and 
await further .instructions. 
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IV Spill Control Plan 

American Chemical Service is bordered by .Colfax Avenue on 
the East, company railroad tracks on the South, the Grand 
Trunk Railroad on the North, and lowland with an elevated 
barrier to the West. Both the track beds of the company 
and the Grand Trunk are elevated above the natural terrain 
of the plant site and thus provide a barrier to spill flow. 
The roadbed of Colfax Avenue is likewise elevated and would 
resist flow in an easterly direction. See Figure SI of 4. 

Inside the fenced portion of the plant the hazardous waste 
facility is bordered by a road on the North, East, and West 
and by the company tracks on the South. There is a run-off 
system with catch basins (CB) to prevent flooding at Location 
A and B and unloading ramps (UR#1, UR#2). The basins empty 
through an inlet compartment (approximately 6000 gallons) 
into a holding pond with a capacity of 900,000 gallons. See 
Figure S2 of 4. At Location C there is a retention pond 
(115,000 gallon capacity) to prevent flooding of the unload
ing ramp (UR#3) and loading area (LA#1). Run-off water is 
pumped from the retention pond into the catch basin (CB) 
system. 

Location A, the drum storage area, is a 4 ft. raised, curbed 
pad covered by a roof. It has a secondary containment system 
suffic'ent for the number of drums stored. All hazardous 
waste storage tanks in Location B and C are diked. Dimensions 
of the dikes are based on the Indiana Fire Marshall's Flammable 
Liquid Code and Allowances, Inc. Each tank containing hazardous 
waste is constructed to ASME specifications for the material 
it contains. , Each is equipped with a direct reading gauge and 
alarm system to prevent overfilling. There are regular logged 
inspections of dikes, tanks, valves, and piping. Personnel 
are constantly aware of the dangers of a major chemical spill 
both as a fire and environmental threat. 

New containment systems are being constructed for the hazardous 
waste unloading ramps (UR#1, UR#2, UR#3) with completion ex
pected 1 September 1986. Each containment area will be large 
enough to hold the maximum volume of the tanker being unloaded. 
The retention pond adjacent to the loading area (LA#1) provides 
waste release containment during loading operations (capacity 
24,000 gallons. The run-off system with catch basins pro
vides emergency waste release containment with a possible 
phase separation through the inlet compartment (6000 gallons) 

i| which is connected to the holding pond. 
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V. Arrangements With Local Authorities 

The town of Griffith has a disaster plan that makes provisions-
for dealing with emergencies at American Chemical Service. 
They have, in fact,'activated portions of the plan over the past 
years. Although American Chemical Service is not specifically, 
mentioned in the plan, it provides for various forms of assistan 
The plan currently includes.: traffic control, fire fighting 
(including arrangements with adjoining'fire departments), access 
to Civil Defense, evacuation by the Griffith Police or Civil 
Defense, and arrangements with'local hospitals. A copy of our 
contingency plan is on file at the town.hall. 

A meeting was .-held between the management of American Chemical 
Service and the Griffith Police Chief, Fire Chief, and assistant 
head of the Department of Public Works. • They .have expressed a 
willingness to consider an addition to their disaster plan to 
include specific emergencies that..might occur at our plant. VJe 
intend to supply them with suggested response actions for these 
emergencies . . 
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VI EMERGENCY COORDINATOR LIST 

AMERICAN CHEMICAL SERVICE, INC. 
420 South Colfax 
Colfax Avenue at C & 0 RR. 
P.O. Box 190 
Griffith, Indiana 46319-0190 

Telephone- Area Code (219) 924-4370 

EMERGENCY COORDINATOR 
JAMES MURPHY - PRIMARY 
135 Holly Lane 
Schererville, IN 46375 
Telephone (Home) - (219) 322-4125 

(Work) - (219) 924-4370 
(Beeper) - (219) 755-2472 

GEORGE MURPHY, JR. 
11711 South Oakridge Drive 
St. John, IN 46373 
Telephone (Home) - (219) 365-3763 

(Work) - (219) 924-4370 
(Beeper) - (219) 755-2519 

The listed emergency coordinators are authorized to implement 
all phases of the contingency plan. 
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VII Emergency Equipment 

The list of emergency equipment is as follows: 

1. Hand - held dry chemical fire extinguishers - 22 (on site) 

2. Wheeled dry chemical engines - 2 (on site) 

3. Foam units - 2 (on site) 

4. Caterpillar tractor - front end type - 1 (on site - operator on 
24 hour call) 

5. Dump trucks (24 hour call) 

6. Rubber tire fronted loader - backhoe - 1 (on site - operator on 
24 hour call) 

7. Vacuum trucks (24 hour call) 

8. Portable pumps - 2 (on site) 

9. Breathing apparatus and suits - 2 (on site) 

10. Communications system. 
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The hand-held dry chemical fire extinguishers are ABC 
type. They contain 20 pounds of ABC dry chemical. Their 
location throughout the plant is shown in Figure 1. Hoosier 
Fire equipment, inc., Valparaiso, Indiana regularly main
tains and annually tests and inspects these extinguishers. 
The hand-held units are used on small fires within three 
feet of the base of the flames. All units are activated 
by a single valve for use by one man. 

The wheeled dry chemical engines are ABC dry chemical type. 
They contain 150 pounds dry chemical. The location of these 
two unites is shown in Figure 1. Hoosier Fire Equipment 
regularly maintains and annually tests and inspects these 
extinguishers. The engines are specifically engineered for 
"one man" operation. They are designed to pass through 
normal doorways and are maneuverable across rough or broken 
terrain to insure accessibility to the fire. The engines 
are activated by a single valve and have an integral gauge 
for visual inspection. When fire occures, the engines are 
wheeled to within approximately 40 feet upwind of the fire. 
The nitrogen valve is opened fully and the hose is uncoiled. 
The nozzle is opened and directed at the base of the flame 
with a side to side motion. Straight flow is used when with
in 10 feet of flames. The engines are designed for use on 
small to medium size fires. 

The foam systems are HL-6 hand line foam nozzle type for 
use with National hand line foam liquid. With a water 
capacity of 50 GPM at 100 psi and a 6% concentration of 
foam liquid, the system produces 600 GPM of foam with a 
long range stream of 65 to 70 feet. The location and 
range of the two units, Fl, F2, are shown on Figures 1,5. 
Each system has an independent source of water. When 
foam nozzles are used, particular care should be taken 
to apply the foam as gently as possible. For straight 
stream use, the foam should be banked off the side of a 
wall or other obstruction. Foam can also be rolled onto 
the surface by hitting the ground in front of the spill 
or fire. Care should be taken to minimize the mixing of 
the foam and fuel. The system is designed for single man 
operation on medium size to large chemical fires. The water 
source for each foam system is drawn from an individual 
deep well. The deep well is constructed of a 4" metal 
casing installed to a depth of 300 or more feet. A sub
mersible 5 HP pump is piped to a level of 100' below grade. 
The rating of this system is 60 GPM at 30 psi collection 
tank pressure. The water is then drawn from the collection 
tank and pressurized to 60 GPM at 100 psi. This is done 
by a Fire Water Booster Pump which has a 7^ HP motor. 

Each foam system is stored with 35 gallons (7-5 gal pails) 
of PSL 6% AFFF Universal Foam and a shut-off Fog Nozzle for 
water spraying. 
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4. The caterpiller tractor is a front end type and is on the 
site 24 hours a day at the northwestern corner of plant 
boundary. It is owned and operated by Well, Hauling and 
Excavating, who is on 24 hour call. The unit is used to 
load contaminated ground from spills into dump trucks. 
(219-884-3757 and 219-755-2658 beeper) 

5. Dump trucks owned and operated by Mr. Frank, Inc. are 
available and approved to haul contaminated ground from 
spills. They are on call 24 hours a day. Truck capacity 
us 20 yards. (See Mr. Frank, Inc. letter dated July 24, 
1985. Tel 312-596-3377 and 312-785-7190) 

6. A rubber tire front end loader, owned and operated by 
Wells, Hauling and Excavating, is on the site at the north
western corner of the plant, and it is available 24 hours 
each day, and is very mobile. It is primarily used to re
move contaminated ground from spills and load it into dump 
trucks. (219-884-3757 and 219-'755_2658 beeper) 

7. Vacuum trucks, capacity 5000 gallons each, are on call 24 
hours each day. Mr. Frank owns and operates there trucks, 
which are approximately one hour travel time away from the 
plant. (312-596-3377 and 312-785-7190) 

8. Two portable, positive displacement pumps are available to 
pump liquid spills. Their capacity is 90 GPM and hose 
lengths of 200 feet can be used. The primary pump is stored 
in the barrel house which is located near the southwestern 
corner of the plant. 

9. Two breathing apparati are available in the plant. Each 
unit uses a compressed air cylinder. One unit with a total 
head covering is connected by 50 feet of hose to cylinder of 
breathing air. Available breathing time per cylinder is 30 
minutes. This cylinder cart is stored in reclaim building 
at southern end of plant. The other unit with face covering 
if totally self-contained, and has an available breathing 
time of 15 minutes. This unit is stored in the maintenance 
office. Complete poly coated body suits are available with 
each unit. They are both OSHA approved. 

10. The communications system consists of seven phones placed in 
areas throughout the plant. Four phones are capable of 
•interplant communications only. They are located in the 
reclaim, (Location D ) , additive manufacturing, epoxidation, 
and barrel house sections. The other three phones can be 
used for interplant or outside calls. They are located in 
the lab safety office (warehouse), and change room. Dial 71 
on intercom phone line turns on three sirens which are located 
at the office, change room and epoxidation facility. 
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VIII Evacuation Plan 

The evacuation plan for plant personnel is as follows: 

-Location A, Additives and Epoxol - Head southwest (south 
for Epoxol) to the south gate cross the railroad tracks, 
go east to Colfax, then south to Reder Road and wait; or 
head west to the west gate, then south across the railroad 
tracks, go east to Colfax, then south to Reder Road and 
wait; 

-Location B, Location D and Barrel House - Head south to 
the railroad gate, (south gate for Barrel House) cross the 
tracks, go east to Colfax, then south to Reder Road and wait; 
or head east to the southeast gate to Colfax, then south 
to Reder Road and wait; 

-Location C - Head north to the north gate to Colfax, then 
south to Reder Road and wait; or head west to the west 
gate, then south across the railroad tracks, go east to 
Colfax, then south to Reder Road and wait; 

-Office, Maintenance and Warehouse - Head southeast to the 
southeast gate to Colfax, then south to Reder Road and wait; 
or head southwest to railroad gate, cross the tracks, go 
east to Colfax, then south to Reder Road and wait. 

The Emergency coordinator must account for all personnel at 
the meeting point (Colfax and Reder Road). 
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IX Emergency Procedures 

The contents of the emergency procedures indicate what obser
vations, indentifications, assessments, and decisions the 
emergency coordinator must make during an emergency in order 
to .direct plant personnel to the correct response actions. 

a) The emergency coordinator is notified, called or beeped by 
plant-personnel for: 

1) A minor spill of hazardous material, greater than 5. ' 
gallons outyide a containment area, • -̂̂  

2) A major spill of hazar.dous material,. 

3) A fire or explosion involving hazardous material 

The emergency, coordinator gets the location from the reporting 
personnel and: 

1) For a minor, or'maj-!or spill, he orders shutdown bf the 
sections within 50 feet of the. spill'and a state of read
iness for the rest of the plant (If a section is shutdown 
he dials 71 qn intercom to sound the plant-alarm). 

2) For a fire or explosion he orders shutdown of section 
within 100 feet of fire arid state of readiness for 
rest of plant(If a fire is large- he" orders shutdown of 
all sections and sounds plant alarm by dialing 71 on 
intercom).. Shutdown procedures for all sections are 
on pages 16'-18. . ' 

Local agencies have no immediate response role. They are 
notified later if they are needed. 

b) The emergency coordinator then goes to the scene of the 
emergency. He: 

1) Inspects the spill, fire or explosion, nearby tanks, 
drums, tank wagons and spark sources; 

2) Estimates gallons of .material involved and the size of 
the emergency; 

3) Determines the exact source (i.e, drum, tank or tank 
• wagon); • 

> • • . 

4) Consults'daily fank logj hazardous drum label or tank 
wagon manifest to identify the makeup of materials CHe 
knows that all hazardous wastes accepted at the plant 
are compatible. They are flammable liquids (DOOl, D003, 
"F005) and spent liquid halogenated solvents (FOOl, F002). 
They require a protective suit and a breathing apparatus 
for contact.); 
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c) He: ~ . . 

1) Checks human contact'or injury ,-• accounts for personnel , 
and tells them to: 

i) wash contacted area of body, 

ii) change clothing 

iii) -visit-Hammond Clinic for injury or.if material 
was- taken internally. • • 

-' . 

2) Removes .personnel .upwind to a distance of: 

i) 20 feet - 'small spill, . 

ii) 40 feet -- large spill, 

iii) 40 feet. - small fire 

iv) 100 feet - large fire or explosion. 

3) For spills he must:. 
i) confirm that spill is contained, .stagnant and no 

.threat by. walking around; perimeter of spill, 

ii) shut off line from holding pond to sewer if spill 
reaches-the inlet compartment. 

4) For fire or expolsion he must: 

i) check smoke from fire (Dense black smoke indicates 
a large amount of organic loading.-- Do not let 
personnel breathe smoke. For fires with F001,.F002 
liquids, combustion gases are acidic and irritiating. 
A protective suit and breathing apparatus are avail-

• able for contact:)^ 

ii) check direction - that the smoke is heading, 

iii) check for the spreading of foam liquid while 
fighting the fire (It must not leave-plant boundary.^ 

iv) watch tanks near the fire (Heavy venting from the 
tank vent means rapid heating, An explosion could, 
follow.), 

d) For. a large'"fire 'or expolsion he notifies the Griffith Police to: 

1) Block the intersections at Colfax and Main, Colfax and 
Reder allowing only emergency, vehicles to pass, 

2) Evacuate areas of Griffith downwind if dense black smoke 
or vapor releases are leaving the plant boundary (For FOOl, 
F002 liquids-, combustion gases are acidic and irritating. 
Tell people to seek medical attention for inhalation,), " 
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I 
3) Call Hammond Clinic.that people from Griffith may M 

require medical attention for inhalation of'acidic I 
gases, 

4) Notify Griffith Police when fire is out, to remove I 
roadblocks, and to reinhabit evacuated areas when • 
•air is clear. 

He call the National Response. Center (800-42'4-8802) and repor 

1) James Murphy or other emergency coordinator and 

J 

7) 

219-924-4370 - I 
2) American Chemical Service, Inc. " 

420 S. Colfax _ 
Griffith, Indiana 46319, - M 

3) Time and word "Spill or Fire", . . • 
4") Makeup of spill or fire (i.e. DOOl) and gallons, 
5) Human contact or injury, • 
6) For spills that hazards to human health are low since | 

spill is contained within plant boundary and prot-ective 
gear is.available for contact, 
For large fires-or explosions that police are to evacuateB 
areas downwind if there is dense black smoke or vapor li 
releases, that protective gear is available when fighting 
fire, and.that liquid from the spill and foam system is • 
contained within the plant boundary (For FOOl, F002 liqui|| 
combustion gases are acidic and irritating and evacuated 
people may require medical attention for inhalation.), _ 

8) For other fires that hazards are low since fire is beingJ 
put out quickly and protective' gear is available for contS 

e) For spills and fires refer to part (a) for areas shutdown.' ForB 
a spill he must:' _ H 

1) Keep cars, tractors, trucks,.etc at least 40 feet away, m 

2) Order shutdown of spark sources within 60 feet (i;e.fume 
incinerator, hot oil heater, or boiler), 

3) Place fire -fighting equipment '(i.e. dry chemical engines I 
and foam system) within 40 feet, 

4) Pump free liquid on ground to a storage tank in Location Jĵ  
B o.r C (This includes contaminated ground water. All 
hazardous wastes are compatible.),' 

5) Check that spill is not spreading by walking'sthe perimeteB 
of the spill .area, 

6) Skim liquid from inlet compartment of. holding pond to a | 
storage tank,, if applicable, and sample water left in 
pond (In general hazardous wastes accepted at the plant M 
have a low water solubility.), I 

7) Pump contents of drum, tank, or tank wagon to a storage 
tank if the'container continues to leak, •' 
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AY: 
8) Use Mr. Frank vacuum trucks' if spill is beyond reach of 

the portable pump- system, 

9) Remove portable, pump and hoses to drum storage area, 

10) Rope off area after liquid is removed until ground 
cleanup begins, 

I 

11) Check area frequently, 

12) Remove contaminated ground with a.front end loader-backhoe 
(Wells, Hau.'l.ing and Excavating) and dump trucks (Mr. Frank, 

• Inc.), 
1 

13) Inspect area when digging is completed to make sure that 
no contaminated- ground remains .. 

For a fire or explosion he must: 

1) Order tank wagons .-and box trailer trucks not involved 
in fire to move away or leave the plant (Keep trucks 
at least 100.feet away.), 

2) Put out a'-small fire with a hand-held fire extinguisher, 

3) Put out a-moderate- fire with a dry chemical engine, 

4) Put out a large fire with Foam System-Fl, F2, 

i) For location A - use F2, 

ii) For Location/B -̂  useFl, F2,- :i,. 

iii) For Location C - use F2.-

5) Know the capabilities of each fire fighting system (For 
details see Emergency Equipment VII - 1,2,3), 

6) Check if "fire., is spreading or abating, 

7) Draw back to a new f l t e line to protect* other portions 
of the plant if the fire'is spreading, 

8) Do not let fire jump the fire fighting line,. 

"9)' Use Griffith Fire Department to fight building or brush ..' 
fires.(They have conventional equipment. Do not put 
plain water on a chemical fire since the fuel floats 
on water.), ' 

10) Determine when fire is out (Leave no'smoldering areas.), 

11) Check that foam liquid and spill remaining is not moving 
and is contained, 
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12). Check fire area 'frequently to make sure that it does 
not restart, 

13)- Release Griffith Fire Department, 

14) Follow steps 4 through 13 (part (e) for spills) to 
remove f.oam liquid, • spill liquid left-from fire, and 
contaminated ground. ' . 

' f) During the .spill .or fire emerg'ency he must: 

1) Check shutdown section every hour and:-

i) check.temperatures of .reactors, prccess tanks, 
fume incinerator, hot oil heater, and boiler, 

ii) check deep wells, cooling water pumps, and boiler 
condensate pump, 

iii) c'heck pressure on boiler and plant steam lines. 

2) Check the following in "area affected by spill or fire: 

•i) tank, tank wagons and drums, 

ii) valves, pipes, hoses, and filters, 

iii) tank gauges and pressure gauges, 

g) The emergency coordinator must: 

1) Call Mr .-.Frank,- Inc .• (312-596-3377) to obtain an 
Emergency Spill Permit with C.I.D. to'dispose of ' 
the contaminated ground, 

2) Store scrapings an.d soiled protective clothing in open-
head drums ac the drum storage area until they are 
hauled to a secure landfill (Scrapings,are collected 
during the cleaning of shovels and the front end loader.), 

3) Pump flushings of solvent used to clean*the portable 
pump and hoses to a storage tank in" Location B or C, 

4) Check that .liquids recovered from the-- spill and flush 
solvents used for cleaning are processed normally in 
Location C. • ' 

h) He must: 

1) Know that all waste.s accepted at the plant are compatible 
with the spill liquid, 

2) Inspect emergency equipment to make sure- that it is ready 
for another' emergency and:' 

i) all equipment-must be clean and a't-- the proper 
'storage location 
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ii) spent fire fighting equipment must be recharged 
or replaced. 

i) He notifies- the Regional Administrator (800-424-8802) and 
Indiana Response. Center(317-633-0144) that: 

1) No incompatible wastes are stored at plant, 

2) All emergency equipment is ready for another emergency, 

3) Normal operations- .in rest of plant are ready to be 
resumed, » . 

4) The affected section of the p'lant will not startup 
until the damaged operations equipment- is. fixed or 

- isolated from use. 

j) He enters time, date, and details of spill or fire in the 
operating log. Within 15 .days he must file a written report 
to the Regional Administrator stating: 

1) James Murphy - owner-operator 
135 Holly'Lane" 
Schererville, IN 46375 

r 

2) American .'Chemical Service, Inc. - 'facility 
420 South Colfax 

Griffith, Indiana 46319 

3) Date,-.time arid word "Spill*'-or' "Fire", 

.4) Makeup of spill or f ire ' (.i. e. • DOOl) and gallons, 
5) Human contact or injury, 

6) Hazards at .the plant were low since protective gear was 
available where there was contact and: 

i) for spills the liquid was contained within the 
plant boundary, 

ii) for a small fire vapor releases were low since the 
fire was put out quickly, 

iii) for large fires the police evacuated areas downwind 
if there was dense black smoke; and the liquid left 
from the foam system and the fire was contained 
within the plant'boundary, 

iv) for a large fire (with FOOl, F002 liquids) the 
combustion gases were acidic and irritating; evacuate< 
people were treated for inhalation at a hospital, if 
applicable, 

7) Gallons, of foam liquid and spill liquid recovered, yards 
of contaminated ground removed, and location of landfill 
CThe recovered liquid was used in normal processing since 
all wastes are compatible.). 
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I INDUSTRIAL DISPOSAL 

July 24, 1985 

Mr. Jim Tarpo 
American Chemical Service , ' • ' 
Colfax Avenue C&O Railroad 
Griffith, Indiana 46319 . • ' 

Re: Emergency Contingency Plan 

Dear Oirn: 

Mr. Frank, Inc. is pleased to have this opportunity tohelp you establish" 
an emergancy contingency plan.. We offer you the following: 

1, 

2. 

4. 

5. 

from spills 

Proper equipment to pick up free liquids which have spilled, 
a. Equipment.availible (24)'twenty-four hours per day. '̂  
b. Equipment avail-ible seven (7) days per week. 
Proper equipment for transporting contaminated .soil 
of the following listed wastes. 
a. FOOl 
b. F002 
c. F003 

. d. FOGS 
Contacted C.I.D. regarding emergancy Spills. 
a. Expect emergancy permit within twenty-four (24) hours via 

phone conversations. 
b. Must contact Indiana Res'ponse Group, Illinois'Emergancy 

Response-Group, National Emergancy Response Group 
Criteria for disposal in bulk. 
a. No absorbants added. 
b. No free liquids. . 
c. Passes test as non-ignitable solid. 
Approximate Disposal Costs - BULK 
a. Transportation and disposal per 20 yd. truck load $1 900 00 
b. Disposal costs subject'to change with little notice. 

G-40 
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INDUSTRIAL DISPOSAL 

G:̂ o\V[?lIMES 

Page 2. 

Jim, as always, all work performed by Mr. Frank, Inc. will be in strict 
compliance of all federal, state and local laws rules and regulations'. 

Should yo'u have any questions, please feel free to contact us at anytime, 

_Sincerely: 

I !^^-^•v»•N.•<JJ7> 

Dennis P. Herrie 
Sales Representative 

DPH/slh 
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WELLS HAULING AND EXCAVATING 
P.O. Box 407 

Griffith, IN 46319 
219-884-3757 

219- 755-2658 Beeper 

August 15, 1985 • 

Mr. James Tarpo 
American Chemical Service, Inc. 
420 South Colfax 
Griffith, Indiana 46319 

Re: Contingency Plan' 

Dear Mr. Tarpo: . . ' • 

Wells Hauling and Excavating will make available to you for 
your 'contingency plan the following equipment: 

1) 1-Rubber ti-te front end loader-backhoe with operator 
a) availability-24 hours per day, 7 days per week 
b) storage-northwes.t corner of. American Chemical 

plant si.te. 

2) 1-Caterpillar Tractor-front end type with operator 
a) availability-24 hours per day, 7 days a week 
b) storage-northwest corner of American Chemical 

plant site. 

I am familiar with .procedures required by your company to 
handle hazardous wastes. 

Our company has had a good working relationship with you for 
the past 19 years. 

incerely, 

-T p.. /Typz^^ 
Kick Baldner 
Owner-Operator 

RB/rl 
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Training for Emergency Response 

The contingency plan instructs plant personnel to respond 
effectively to emergencies at the direction of the emer
gency coordinator. 

Procedures for using emergency and monitoring equipment, 
communications and alarm systems, response to spills and fires, 
shutdown of operations and evacuation are outlined in the per
sonnel training. The personnel training is conducted on an 
annual basis with additional training sessions scheduled period
ically for changes, and upcating. 

Through training, employee feedback and reference to regulation 
and technical inovations the Contingency Plan of ACS will be 
subject to constant updating. The major responsibility for 
the updating will be with the management of ACS with input 
from the ACS Safety Committee and the Site Safety and Health 
Officer . 

The employees will be made aware of changes to the Contingency 
Plan with scheduled training sessions. All sessions will be 
documented with the following; 

1. 
2. 
3. 
4. 
5. 

Date 
Subject 
Location 
Instructor 
Employee - Name and signature 

23^" 



Relevance of Training to Job Position 

The Site Safety and Health Officer observes each employee 
performing the routine procedures for handling hazardous 
wastes on the job. If he observes any improper procedures, 
he notifies the supervisor in charge to instruct the employee 
about the proper ones to follow. 

He also periodically asks the employee what he would do if 
he obseved a spill, fire or explosion involving hazardous 
waste. The employee must reply that he would notify, beep, 
or call the emergency coordinator, and then follow his 
instructions. 

If bhe Site Safety and Health Officer becomes aware of a 
misunderstanding or complacency concerning the contingency 
plan, he will notify the management, and more mandatory 
training will be scheduled. 

Implementation of Training Program 

Facility personnel have completed the training program. 
Records documenting the required training are on file at 
the ACS facility. 

yz/y 



SECTION K: 

CONFINED SPACE ENTRY PROCEDURES 



K.) Confined Space Entry Procedure: 

This section addresses the requirement to develop a 
program to protect the employees when making an entrance 
into a confined space. As mentioned in Section C, ACS has 
in place a Hazardous Atmosphere Entry Program (Copy enclosed). 
All confined space entries made at ACS are considered hazardous 
until the procedure described in the program has it proven 
otherwise. The following page (K-1) is the checklist used 
by the Plant Safety Coordinator to determine the condition 
of the confined space. 

Items D and J are measured with the following instruments: 

1.) Oxygen Deficiency Levels: 
Model MX241 Oxygen Monitor 

2.) Combustion Levels (LEL): 
Model MX241 Combustible Gas Monitor 
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P •-'• SITE SAFETY AND HEALTH OFFICER CHECKLIST 

A.) Date: 

B.) Description of Entry and Purpose: 

C.) Toxicity Levels: (Based on last materials in space) 
Substance TWA STEL 

Reference 29 CFR Part 1910 Sub Pare Z 
D.) Last Material in the space 

Run short duration boxic tube for toxic substances / ppm 
/ PPmi 

E.) Oxygen Deficiency Levels: (Below 19.59S) 

F.) Combustion Levels: (Above 21% LEL) 

G.) Electrical switch gear: (Main shutoff and locked out) 

H.) Nitrdgen purge: (Disconnect Piping or Tubing) 

I.) Lighting: (is it adequate and if not use explosion proof lamp) 

7.) Temperature of the Atmosphere: (Below lOC^F) 

K.) Support tools to be used: (Sparkproof) 

L.) Has the entry Personnel received Hazardous Atmosphere Entry 
Training? YES NO 
If NO, the Personnel must be replaced. 

M.) Errant Liquid or Gas entry: (Disconnect Piping or lock valves) 

N.) Supervisor in charge: 

0.) Issue Hazardous Atmosphere Entry Form: 

P.) Reviev Hazardous Atmosphere Entry Form and brief workers 
of the potential hazards. 

Q. ) Signals: 
1.) THUMB UP - OK 
2.) THUMB DOWN - NOT OK 
3.) BOTH HANDS CROSSED ON THE CHEST - NEED MORE AIR . 
4.') POINT DOWN - INSIDE MAN-NEEDS ASSISTANCE 
5.) HORN BLAST - INSIDE MAN MUST EVACUATE 

'̂  ) Signoff: 

Site Safety and Health Officer Date 



HAZARDOUS ATMOSPHERE ENTRY FORM 
FOR SCHEDULED ENTRIES 

Date : 
. . )' Entry Description and Purpose 
3.) Plant Manager Approval: 
4.) Equipment to be used: 

3 M Hose Mask (White Cap) 
MSA Air Mask (SCBA) \ 
ARAP w/Escape 
Suit Alert 
Chemrel C-106_ 
Ha rnes s 
^5414 Poly Coated Tyvek C o v e r a l l s , 
SF 8512 Gaunt V iny l G l o v e s |̂  
L i n e m a n ' s Rubber Boo t s 
F i r e E x t i n g u i s h e r 20# Dry Chemica l . 
Sparkproof Support Tools 
Air Horn 

5.) Entry Personnel 

Entry Man 
Backup Man_ 

5.) Time of entry: 
7.) Time of completion: 
8,^ Checkliat:r 

ITEM ACTION INITIAL 
A, ) Prior equipment inspection 
B.) Breathing Air Cylinder Pressure #1 ~ ~ ~ ^ "~~~~" 
• '...; Breathing Air Cylinder Pressure #2 
C.) Prior Air Mask (SCBA) Cylinder Pressure ~ ~ ~ ~ ~ ~ ~ ~ 
D.) Prior ARAP Escape Cylinder Pressure .• ' 
E.) Hose Mask (White Cap) Regulator Setting (20-30 psi) T T H H ZZZZZZ 
F.) Hose Mask (White Cap) Flowmeter Setting (309S) 
G.) ARAP Hose Mask-Pressure Setting (80 to 100 psi) 
H.) After use Equipment Inspection 
I.) After Breathing Air Cylinder Pressure #1 ~~~~~ ~ ~ ~ ~ ~ 

After Breathing Air Cylinder Pressure #2 
J.) After Air Mask (SCBA) Cylinder Pressure ^ Z I Z ^ . 
K.) After ARAP Escape Cylinder Pressure 

i9.) Equipment Problems or Comments: 

'.a -n to Site Safety and Health Officer 



APPENDIX E 

HNu CALIBRATION PROCEDDRES 



6.2 C A L I D R A T I O N CHECKI.VG V.'ITH ISOBUTYLENE 

The calibration of the analyzer can be rapidly checked by 
the use of an HVU snail disposable cylinder containing 
isobutylene (HNU pn 101-350) with a regulator (HNU pn 101-3S1). 

At the factory, the analyzer is first calibrated on the 
desired gas standard at the specified concentration. Then a 
Dcasurencnt is aade with isobutylene. 

The ppm reading along with the span setting using 
ifobutylene is recorded in the calibration report. 

In service, the analyzer calibration can be checked and 
readjusted if necessary by using this cylinder and regulator as 
follows: 

a. Connect the analyzer to Che regulator and cylinder with 
a shore piece (butt connection) of tubing as shown in 
Figure 6-1. The calibracion gas in the cylinder 
consists of a oixture of isobutylene and zero air. 
Isobutylene is nontoxic and safe to use in confined 
areas. There are no listed exposure levels at any 
concentration. 
The regulator sets and controls the flow rate of gas at 
a value preset at the factory. This will be about 
250 cc/nin. 
It is important that the tubing be clean since 
contaminated tubing will effect che calibration reodi.nc 
Do not use the cylinder below about 30 psig as readings 
below that level can deviate up co ICZ from the rated 
value . 
Safely discard che disposable cylinder when empty. 
Do not refill this cylinder. 
It is against the law to trarsport refilled cylinders. 

b. With the SPAM setting and the function switch at the 
same positions as listed in the Application Data Sheet 
or Calibration Report, open the valve on the cylinder 
until a steady reading is obtained. 

c. If che reading is the same as the recorded data, the 
analyzer calibracion for Che original species of 
incereac is still correcc. 

d. If che reading has changed, adjusc che SPAN setting 
uncll Che reading is che saffle. 

e. Shuc off the cylinder as soon as che reading is 
escablished. 

f. Record ond maincain Chis new SPAN seccing. Then 
recalibrace che analyzer on che species of Incerest as 
soon as possible. 

g. Whenever Che analyzer is recalibraced, ic is Co be 
immediately checked with Che small cylinder and the 
reading recorded. This can then be used for later 
checking in the field. 

PACE C-5 
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CAUBRATiON CHECKING SET-UP 
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SECTIO.V S com 

8.3 CALIBRATION UITH ALTERNATE CAS 

If a calibration scandard with the same trace gaa as thai 
CO be aeasured is not available or is hazardoui. It Is possible 
CO use an alternate calibracion gas. (Note : This technique say 
BOC be as accurate as calibracion wich Che species of incerest.) 
In Chis case, the expecced reading for calibration ausc be 

coapensated for che difference becween che cwo gases. In 
operacion, the meter will Chen give a direct reading of the gas 
being measured. 

This calibration is illustrated in che following examples: 
( ? S m Phocolonization Senslclvlcy. See Table 8-14) 

a. Civen a case in which: 

1) The trace gas to be measured is Vinyl Chloride 
(PS - 5.0) 

2) The calibracion gas co be used is Isobutylene 
(PS • 7.0) at a 100 ppm level 

What is the ppa reading to be when calibrating co 
give a direct reading when measuring Vinyl 
Chloride? 

The required reading for calibration will be: 

PS(Isob) 
Isobutylene ppm x 

PS(Vin Chlor) 

7.0 
- 100 X 

5.0 

« 140 ppm 

In this example, using a calibracion gas wich 100 ppm of 
Isobucylene, adjusc the SPAN concrol so che meter reads 140 ppm. 
In operation, che inscrumenc will chen give a direct reading of 
the ppa of Vinyl Chloride. 

b. Given • ease In which: 

i) The trace gas to be measured is Benzene (PS • 10.0) 

2) The calibracion gas co be used is Isobucylene 
(PS • 7.0) at • level of 100 ppa 

3) Vhac Is che ppa reading te be when callbracing co 
give a direct reading when measuring Benzene. 

PACE B-7 



SECTION 3.3, CALIBRATION WITu ALTERNATE GAS cont. 

The required reading for calibration will be: 

PS(Isob) 
• Isobutylene ppm x 

PS(Benzene) 

7.0, 
- 100 X 

10.0 

• 70.0 ppm 

In this example, using a calibration gas with 100 ppm of 
Isobutylene, adjust the SPAN control so che meter reads 70 ppm. 
In operation, the instrument will then give a direct reading of 
the ppm of Benzene. 

c. Given a case in which: 

1) The trace gas to be measured is H2S (PS - 2.8) 

2) The level of H2S for which it is to be calibrated 
is 60 ppm, 

3) The calibration gas available is Isobutylene 
(PS = 7.0) 

4) What ppm level of Isobutylene is required to permit 
direct reading of H2S, calibrating at ita 60 ppm 
level . 

The required Isobi^tylene level for calibration will be: 

PS(H2S) 
- H2S ppm X 

PS(Isob) 

2.8 
. 60 X 

7.0 

• 24.0 ppm 

In this example, using a calibracion gas with 24.0 ppm of 
Isobucylene, adjust Che SPAN concrol so Che mecer reads 60 ppm. 
In operation, che inscrumeoc will chen give a direct reading of 
the ppm of H2S. 

Care is to be Caken when working wich flaasable gas samples 
CO scay below che Lower Explosive LiaiC (LEL) and wich hazardous 
or toxic gases to scay below che Threshold Limit Value (TLV) 
safe working level. 

If difficulties are encountered in calibration, the user 
should consult the local HNU representative. 
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APPENDIX F 

CERTIFICATION REGARDING POTENTIAL 
RELEASES FROM SOLID WASTE MANAGEMENT UNITS 



FACILITY NAME; 

Attadwent 2 

CERTIFICATION REGARDING POTENTIAL RELEASES FROM 
SOLID WASTE MANAGEMENT UNITS 

(CLOSURE PLAN REVIEW) 

k L m c A ^ T/^tfAtJ/Ct^. Ql!yai^iC£^ ^A/6. 

EPA I.D. NUMBER: ^ D AA/C^ /^nZkyT 

LOCATION CITY: ^ ^ S z / ^ Z / ^ /JlA^,. / ^ > ^ / / y 

STATE: ^ / ^ / / f ^ ^ 

1. Are there any of the following solid waste management units (existing or 
closed) at your facility? NOTE - DO NOT INCLUDE HAZARDOUS WASTES UNITS 
CURRENTLY SHOWN IH YOUR PART A APPLICATIOH AHD IH YOUR CLOSURE PLAN. 

YES NO 

Landfill X 
Surface Impoundment y 
Land Farm " y 
Waste Pile y 
Incinerator X __^ 
Storage.Tank (Above Ground) y 
Storage Tank (Underground) 
Container Storage Area 
Injection Wells 
Wastewater Treatment Units 
Transfer Stations 
Waste Recycling Operations 
Waste Treatment, Detoxification 
Other 



2. If there are YES answers to any of the items in Number 1 above, please 
provide a description of the wastes that were stored, treated or disposed 
of in each unit. In particular, please focus on whether or not the wastes 
would be considered as hazardous wastes or hazardous constituents under 
RCRA. Also include any available data on quantities or volume of wastes 
disposed on and the dates of disposal. Please also provide a description 
of each unit and include capacity, dimensions, location at facility, 

._ .orov.ide_a_slte plan if available. 

^^^Maey y^/ner/caAt Cie/»/caC^eyiA/c&, .4Jfe resyoaose. ^ / f e ^ w ^ > ^ / f ^ i i > l/S.^yt 
''eR(lC/i-SeCjJd^...ffefae.ifJcryjA?^A9^a<^^ 
?eAJcdca.(.jA}tAes-6:<)a'(2CA)̂ Ji>r ^he /iSSM/^y. S P ^ ASPZAx/i/e^e.*/yS^IChr t̂f/?-... 

NOTE: Hazardous waste are those identified in 40 CFR 261. Hazardous 
constituents are those listed in Appendix VIII of 
40 CFR Part 261. 

3. For the units noted in Number 1 above and also those hazardous waste units 
in your Part A Application and in your closure plan. Please describe for 
each unit any data available on any prior or current releases of hazardous 
wastes or constituents to the enviroranent that may have occurred in the 
part or still be occurring. 

Please provide the following infonnation: 

a. Date of release 
b. Type of waste released 
c. Quantity or volume of waste released 
d. Describe nature of release (i.e., spill, overflow, ruptured pipe or 

tank,'etc.) 

A^MaCy yV/veAr(!aA7l̂ eASACxtiSeyv/c&^̂  resyzioyisê  p/Q£e^^^/SI,y9df.tp I/SOS^YA 
'^eB(U.^-Sec^/j:/^._^efae^f./cr.jA2^^ p / a ^ . . y^ty0,y90¥^aA7(/jftie, _ 

4. Irt regard to the prior releases described in Number 3 above, please 
provide (for each unit) any analytical data that nay be available which 
would describe the nature and extent of environmental contamination that 
exists as a result of such releases, please focus on concentrations of 
hazardous wastes or constituents present In contaminated soil or 
groundwater. 

|| leyhcJAZPLLjAJiAes-fyy)ai2cn.̂ r̂ ^he . / ^dS AIFP. S c ^ A:pincPt/(i/e></YS^j^rjif/?- _ 
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I certify under penalty of law that this document and all attachments were 
prepared under toy direction or supervision in accordance with a system 
designed to assure that qualified personnel properly gather and evaluate 
the information submitted. Based on ray inquiry of the person or persons 
who manage the system, or those persons directly responsible for gathering 
the information, the submittal is, to the best of my knowledge and belief, 
true, accurate, and complete. I am aware that there are significant 
penalities for submitting false information, including the possibility of 
4o"cFR"27o"'ll(d?r*"* ^°'' knowing violations. (42 U.S.C. 6902 et seq. and 

John Murphy, Vice President 
Type Name and Title 

^ Sigrfature^ ^^Oate 



APPENDIX G 

FINANCIAL ASSURANCE FOR CLOSURE 



american Chemical Service, inc. 

P.O. Box 1B0 Griffith. IfKltMV* 46319 
Olft) 924-4370 • Chlosgo Phona (312) 7e8-340C 

September 27, 1990 

Mr, Jeffrey W. Stevens 
Solid and Hazardous Waste Management 
Indiana Dept. of Environmental Mgmt. 
P.O. Box 6015 
Indianapolis, IN 46225 

Re: American Chemical Service, Inc. (ACS) 
INDOl6360265 
Financial Assurance for Closure 

Dear Mr. Stevens; 

As directed by 3291AC-3-22-3, ACS has completed the Closure Plan 
and Closure Cost Estimates for the Container Storage Area 
(Location A), Reclamation Crude Tank Farm (Location B), Injectant 
and Blending Stock Tank Area (Location C) and the Recleuaation 
Still Facility (Location D). The Closure Cost Estimates per 
facility as of this date are as follows: 

A. Container Storage Area (Location A) 
Reclamation Crude Tank Farm (Location B) 
Injectant and Blending Stock Tank Area (Location C) 
Reclamation Still Facility (Location D) 

Total estimated cost - $106,827.00 
Contingency factor (10%) 10,682.70 
Closure Cost Estimate 117,509.70 

B. Former Solids Mixing Area (Presently engaged in closure 
(activities due for completion January 1991) 

Total estimated cost $ 72,359.00 
Contingency factor (10%) 7,235.00 
Closure Cost Estimate 79,594.00 

Total Closure Cost Estimates $197,103.70 

SEP-28-90 FRI 8:45 american chemical se P.92 



Page 2 
Mr. Jeffrey W. Stevens 

As of August 1990, the Holdings of the financial Assurance for 
Closure trust Fund (Acct. No. 0100000001) held at the First 
National Sank, Valparaiso, IN, is sufficient to cover the current 
Cost Estimates for Closure and the annual inflation adjustment 
for 1990. A copy of the Trust Ledger is attached to this letter. 

Sincerely, 

John J . Murphy 
Vice P r e s i d e n t 
American Chemical Se rv i ce , I n c . 

JJM/r l 
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iri' :1 FIRST NATIONAL BANK 
VAM'AK/MSO • IIJRIAGK • IIIISUUN 

CHrSTtK KJN • kOl.TS 
INOIANA 

TRUST DEPARTMENT 

06-03-90 STATEMENT OF HOLDINGS 
PDDSDDOI tSSDDDPDt lDDBDt t 

PflBE NO! 

nCCOUNT NIA48ER: 0100090001 DESCRIPTION: FIRST NflTIDNftL BONK, VOLPRRfllSO 
TRUSTEE-
AMERICflN CHEMICOL SERVICES, INC. 

SECURITY hOIBER 
ODDDDDDPDDDDDD 

(aeie89a33'ii© 

93973500275 

fiSSET NAME 

FEDERATED CftSH MflNflGEMENT FUND # 59 
U. S. BOVERNMENT OBLIGATIONS 

FIRST NATIONAL BANK, VALPARAISO 
CERTIFICATE CF DEPOSIT «39735 
DUE 9 3 90 7,8757t 

LOT/TYPE 

DDDODODD 

01/024 

01/00B 

SHARES/PAR VALUE 
DBBO&DdOSDDOOOCD 

213,116.50 

100,000.00 

ACCOUNT TOTAL » 

BOOK VALUE 

213,116.30 

100,000.00 

313,116.^ 

DIV RATE 
DbOBCODD 

7.767 

7.875 

MATURITY DI 
D0DDDDDBDCD 

09-03-90 

I 
00 

• i 
a. 
LU I 
fi-i 




